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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method, with 
which a thin-film device formed on a substrate can be 
exfoliated easily from the substrate. 
SOLUTION: An isolation layer 120 is provided on a 
substrate 100, and a thin-film device 140 such as a TFT, 
etc., is formed thereon. Exfoliation accelerating ions 
such as hydrogen ions, for example, are injected into the 
isolated region 120, in the middle of the formation of the 
thin film device 140. After the thin- film device 140 has 
been formed, the thin-film device 140 is connected to a 
transfer member 180 via a bonded layer 160, and then a 
laser beam is made to irradiate from the side of the 
substrate. As a result, the isolation layer 120 is 
exfoliated, taking advantage of the action of the 

exfoliation acceleration ions. The thin film device 140 is made to exfoliate from the substrate 
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100. As a result, the desired thin-film device can be transferred to any type of substrate. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st process which forms a detached core on a substrate, and the 2nd process which forms 
a thin film device on said detached core, The 3rd process which produces an exfoliation phenomenon in 
the inside of the layer of said detached core, and/or an interface, and makes said substrate exfoliate from 
said detached core, The exfoliation approach of the thin film device which is the exfoliation approach of 
a thin film device of ****(ing), and is characterized by establishing the ion-implantation process which 
pours ion into said detached core before said 3rd process. 

[Claim 2] The exfoliation approach of the thin film device characterized by including the process which 

makes said ion poured into said detached core gasificate at said three processes in claim 1. 

[Claim 3] It is the exfoliation approach of the thin film device characterized by including the process in 

which said 3rd process carries out an optical exposure in claim 2 at an account detached core. 

[Claim 4] The exfoliation approach of the thin film device characterized by cutting association of the 

atom or molecule which constitutes said detached core from said ion-implantation process with said ion 

in claim 1 thru/or either of 3, and giving a damage beforehand to said detached core. 

[Claim 5] The exfoliation approach of the thin film device characterized by changing the property of 

said detached core with said ion, and weakening the adhesion of said detached core and said substrate 

beforehand at said ion-implantation process in claim 1 thru/or either of 4. 

[Claim 6] It is the exfoliation approach of a thin film device that said 2nd process has a thin film 

transistor formation process for forming a thin film transistor in claim 1 thru/or either of 5, and said thin 

film transistor formation process is characterized by carrying out said ion-implantation process after said 

channel layer formation process including a channel layer formation process. 

[Claim 7] Said thin film transistor formation process is the exfoliation approach of the thin film device 
characterized by carrying out said ion-implantation process after said channel pattern formation process 
in claim 6 including a channel pattern formation process after said channel layer formation process. 
[Claim 8] It is the exfoliation approach of the thin film device characterized by for said ion-implantation 
process forming a mask among said channel layers in claims 6 or 7 on a channel field and the becoming 
field, and carrying out. 

[Claim 9] It is the exfoliation approach of the thin film device characterized by being the process in 
which said thin film transistor formation process forms gate dielectric film on this channel pattern after 
said channel pattern formation process in claim 7, and on this gate dielectric film, and carrying out said 
ion-implantation process by using said gate electrode as a mask including said channel field and the 
process which forms a gate electrode in the field which counters. 

[Claim 10] It is the exfoliation approach of the thin film device characterized by pouring in 
simultaneously the impurity ion with which said ion-implantation process is driven into either [ at least ] 
the source field in said channel pattern, or a drain field in claims 8 or 9, and said ion which mass is 
lighter than it and is driven into said detached core. 

[Claim 11] Said ion-implantation process is the exfoliation approach of the thin film device 
characterized by carrying out in front of said crystallization process including the process in which said 
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thin film transistor formation process forms an amorphous silicon layer as said channel layer in claim 6, 
and the crystallization process which laser annealing is carried out [ process ] and crystallizes the 
account amorphous silicon layer of back to front. 

[Claim 12] It is the exfoliation approach of the thin film device characterized by said ion being a 
hydrogen ion in claim 1 thru/or either of 1 L 

[Claim 13] The exfoliation approach of the thin film device characterized by making into less than 350 
degrees C process temperature of the process carried out after said ion-implantation process in claim 12. 
[Claim 14] The thin film device which uses the exfoliation approach of** for claim 1 thru/or either of 
13, exfoliates from said substrate, and changes. 

[Claim 15] The active-matrix substrate which is a active-matrix substrate with which the pixel section is 
constituted including the thin film transistor arranged in the shape of a matrix, and the pixel electrode 
connected to the end of the thin film transistor, and was manufactured by imprinting the thin film 
transistor of said pixel section using an approach according to claim 6 to 13. 

[Claim 16] The liquid crystal display manufactured using the active-matrix substrate according to claim 
15. 

[Claim 17] The 1st process which forms the 1st detached core on a substrate, and the 2nd process which 
forms the transferred layer containing a thin film device on said 1st detached core, The 3rd process 
which forms the 2nd detached core which consists of water solubility or organic solvent melting nature 
adhesives on said transferred layer, It borders on said 1st detached core at the 4th process which joins a 
primary imprint object on said 2nd detached core. The 5th process which removes said substrate from 
said transferred layer, and the 6th process which joins a secondary imprint object to the underside of said 
transferred layer, The imprint approach of the thin film device characterized by imprinting said 
transferred layer which said 2nd detached core is contacted to water or an organic solvent, has the 7th 
process which removes said primary imprint object from said transferred layer bordering on said 2nd 
detached core, and contains said thin film device on a secondary imprint object. 

[Claim 18] The 1st process which forms the 1st detached core on a substrate, and the 2nd process which 
forms the transferred layer containing a thin film device on said 1st detached core, The 3rd process 
which forms the 2nd detached core which consists of the adhesives which have an exfoliation operation 
by heating or UV irradiation on said transferred layer, It borders on said 1st detached core at the 4th 
process which joins a primary imprint object on said 2nd detached core. The 5th process which removes 
said substrate from said transferred layer, and the 6th process which joins a secondary imprint object to 
the underside of said transferred layer, The imprint approach of the thin film device characterized by 
imprinting said transferred layer which carries out UV irradiation, has heating or the 7th process which 
removes said primary imprint object from said transferred layer bordering on said 2nd detached core for 
said 2nd detached core, and contains said thin film device on a secondary imprint object. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exfoliation approach of a thin film device, the 
imprint approach of a thin film device, a thin film device, a active-matrix substrate, and a liquid crystal 
display. 
[0002] 

[Background of the Invention] For example, it faces manufacturing the liquid crystal display using a thin 
film transistor (TFT), and passes through the process which forms a thin film transistor by CVD etc. on 
a substrate. Since the process which forms a thin film transistor on a substrate is accompanied by high 
temperature processing, a substrate needs to use what has the high thing, i.e., the softening temperature, 
and the high melting point of the construction material which is excellent in thermal resistance. 
Therefore, in current, quartz glass is used as a substrate which bears the temperature of about 1000 
degrees C, and heat-resisting glass is used as a substrate which bears the temperature around 500 
degrees C. 

[0003] As mentioned above, the substrate carrying a thin film device must satisfy the conditions for 
manufacturing those thin film devices. That is, it is determined that the substrate to be used will surely 
fulfill the manufacture conditions of the device carried. 

[0004] However, when its attention is paid only to the phase after the substrate carrying thin film 
devices, such as TFT, is completed, above-mentioned "substrate 11 is not sometimes necessarily desirable. 

[0005] For example, although a quartz substrate, a heat-resisting glass substrate, etc. are used as 
mentioned above when passing through the manufacture process accompanied by high temperature 
processing, these are dramatically expensive, therefore cause lifting of a product price. 
[0006] Moreover, a glass substrate is heavy and has a property of a crack or a cone. Although what 
cannot break easily even if it is cheap as much as possible, it is light and it bears and drops also on 
deformation of some with the liquid crystal display used for portable electronic devices, such as a 
palmtop computer and a portable telephone, is desirable, actually, a glass substrate is heavy, and is weak 
to deformation, and it is common that there is fear of destruction by drop. 

[0007] That is, it was very difficult for a slot to be between the desirable properties required of the 
constraint which comes from manufacture conditions, and a product, and to satisfy the conditions and 
property of these both sides to it. 

[0008] Then, an applicant for this patent has proposed the technique of exfoliating from the 1st substrate 
and making the 2nd substrate imprinting this thin film device, after forming a thin film device on the 1st 
substrate in the conventional process (Japanese Patent Application No. No. 225643 [ eight to ]). For this 
reason, the detached core is formed between the 1st substrate and the thin film device which is a 
transferred layer. The thin film device which is a transferred layer is made to exfoliate from the 1st 
substrate, and this transferred layer is made to imprint to a 2nd substrate side by irradiating light at this 
detached core. 
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[0009] 

[Problem(s) to be Solved by the Invention] According to the experiment of this invention person, when 
making a thin film device exfoliate from the 1st substrate, it was discovered that an exfoliation 
phenomenon may not fully arise in a detached core only by irradiating light at a detached core. 
[0010] And it became clear that it was [ of this invention person ] dependent on the property of a 
detached core wholeheartedly whether it is easy to produce this exfoliation phenomenon according to 
research. 

[001 1] Furthermore, the technical problem that it will differ mutually had the laminating relation of the 
transferred layer to the 1st substrate used when manufacturing a transferred layer, and the laminating 
relation of the transferred layer to the 2nd substrate which is the imprint place of the transferred layer. 
[0012] Then, this invention is to offer the thin film device, active-matrix substrate, and liquid crystal 
display which use it for the exfoliation approach list of a thin film device compensate [ list ] that it will 
be in the condition that a detached core tends to exfoliate, and it was made to make a thin film device 
exfoliate easily from a substrate, and are manufactured in front of the process which makes a detached 
core produce an exfoliation phenomenon in exfoliation. 

[0013] Other objects of this invention are to offer the imprint approach of the thin film device which can 
make in agreement the laminating relation of the transferred layer to the substrate used at the time of 
manufacture of a transferred layer, and the laminating relation of the transferred layer to the imprint 
object which is the imprint place of the transferred layer. 
[0014] 

[Means for Solving the Problem] The 1st process at which invention according to claim 1 forms a 
detached core on a substrate, and the 2nd process which forms a thin film device on said detached core, 
An exfoliation phenomenon is produced in the inside of the layer of said detached core, and/or an 
interface, and it is characterized by establishing the ion-implantation process which pours ion into said 
detached core before said 3rd process in the exfoliation approach of a thin film device of having the 3rd 
process which makes said substrate exfoliating from said detached core. 

[0015] The detached core which has the property which absorbs light that the dependability in device 
manufacture is high, on substrates, such as a quartz substrate, is prepared, for example, and thin film 
devices, such as TFT, are formed on the substrate. It joins to the imprint object of a request of a thin film 
device through the glue line preferably next. Light is irradiated after that at a detached core, and it 
produces and cheats out of an exfoliation phenomenon in the detached core. Thereby, a thin film device 
can be made to exfoliate from a substrate by applying the force to a substrate. 
[0016] The exfoliation phenomenon of the detached core in an exfoliation process can become 
remarkable, and a thin film device can be made to exfoliate from a substrate certainly by pouring ion 
into a detached core in front of an exfoliation process at this time. 

[0017] Here, by pouring ion into a detached core beforehand, the operation defined as either of claims 2- 
5 is made, and the exfoliation phenomenon of a detached core becomes remarkable. 
[0018] According to claim 2, the process by which said ion poured into said detached core is gasificated 
is included in said three processes. If the ion in a detached core is gasificated, in a detached core, 
internal pressure will arise and the exfoliation phenomenon will be promoted. 

[0019] In this case, light can be irradiated at a detached core and the ion for exfoliation can be made to 
gasificate by that light, as shown in claim 3. If an optical exposure is carried out at this time [ side / of a 
substrate / rear- face ], the quantity of light by which optical incidence is carried out to a thin film device 
layer can be reduced, and degradation of that property can be prevented. 

[0020] According to claim 4, at said ion-implantation process, association of the atom or molecule 
which constitutes said detached core with said ion is cut, and a damage is beforehand given to said 
detached core. Therefore, the exfoliation phenomenon in the detached core produced at a subsequent 
exfoliation process is promoted. 

[0021] According to claim 5, at said ion-implantation process, the property of said detached core is 
changed with said ion, and the adhesion of said detached core and said substrate is weakened 
beforehand. Therefore, the exfoliation phenomenon in the detached core produced at a subsequent 
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exfoliation process is promoted. 

[0022] Invention of claim 6 has a thin film transistor formation process for said 2nd process to form a 
thin film transistor in claim 1 thru/or either of 5, and said thin film transistor formation process is 
characterized by carrying out said ion-implantation process after said channel layer formation process 
including a channel layer formation process. 

[0023] A channel formation process turns into a high-temperature-processing process as compared with 
other processes. Therefore, it is because there is a possibility that ion may be emitted from a detached 
core at the time of subsequent high temperature processing when the ion for exfoliation phenomenon 
acceleration is poured in before that at the detached core. 

[0024] In claim 6, said thin film transistor formation process is characterized by carrying out said ion- 
implantation process after said channel pattern formation process including a channel pattern formation 
process after said channel layer formation process by invention of claim 7. 
[0025] If the channel pattern is formed, even if it pours in the ion for exfoliation phenomenon 
acceleration from a channel pattern side, the area of the channel pattern itself which can serve as a 
failure of the impregnation will decrease. Therefore, it becomes that it is easy to make ion reach to a 
detached core. 

[0026] Invention of claim 8 is characterized by for said ion-implantation process forming a mask among 
said channel layers on a channel field and the becoming field, and carrying it out in claims 6 or 7. 
[0027] It is because there is a possibility that transistor characteristics may deteriorate when ion is 
poured into a channel field. In addition, the process which carries out the mask of the channel field and 
carries out an ion implantation may be before channel pattern formation or after formation. 
[0028] In claim 9, said thin film transistor formation process is characterized by carrying out said ion- 
implantation process by using said gate electrode as a mask after said channel pattern formation process 
including the process which forms gate dielectric film on this channel pattern, and the process which 
forms a gate electrode on this gate dielectric film in claim 7. 

[0029] Since a gate electrode is formed in a channel and the location which counters, a gate electrode 
can be used also [ field / channel ] as a mask with which ion prevents pouring into a channel field. In 
addition, according to the acceleration voltage of ion, a mask may be further formed on a gate electrode. 
[0030] It is characterized by invention of claim 10 pouring in simultaneously the impurity ion with 
which said ion-implantation process is driven into either [ at least ] the source field in said channel 
pattern, or a drain field, and said ion which mass is lighter than it and is driven into said detached core in 
claims 8 or 9. 

[0031] If it carries out like this, the ion-implantation process to a detached core and the impurity ion- 
implantation process to the source and/or a drain field can be made to serve a double purpose. In 
addition, since mass is lighter than impurity ion, ion can reach to the detached core in a location deeper 
than the source and a drain field. 

[0032] Said ion-implantation process is characterized by carrying out in front of said crystallization 
process including the crystallization process which said thin film transistor formation process carries out 
laser annealing of the process in which an amorphous silicon layer is formed as said channel layer, and 
its account amorphous silicon layer of back to front in claim 6, and invention of claim 1 1 crystallizes. 
[0033] Crystallinity is raised by the subsequent laser annealing process even if a damage should arise in 
a channel layer by operation of an ion-implantation process. 

[0034] Invention of claim 12 is characterized by said ion being a hydrogen ion in claim 1 thru/or either 
ofll. 

[0035] If a hydrogen ion is poured into a detached core, it can be made to contribute to the operation 
shown in each of claims 2-4. Since mass is lighter than the source and the impurity ion (boron, Lynn, 
etc.) driven into a drain, especially the hydrogen ion also fits implementation of invention of claim 9. In 
addition, as ion which mainly produces gasification of claim 2, nitrogen ion etc. can be mentioned other 
than a hydrogen ion. Moreover, as ion which mainly produces the damage of claims 3 and 4, or adhesion 
lowering, Si ion etc. can be mentioned other than a hydrogen ion. 

[0036] Invention of claim 13 is characterized by making into less than 350 degrees C process 
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temperature of the process carried out after said ion-implantation process in claim 12. 

[0037] Since it begins to escape from the hydrogen poured into the detached core by being heated by 

350 degrees C or more, as for the process which needs the process temperature of 350 degrees C or 

more, it is desirable to carry out, before the ion-implantation process to a detached core. 

[0038] Invention of claim 14 defines the thin film device which uses the exfoliation approach of** for 

claim 1 thru/or either of 13, exfoliates from said substrate, and changes. Since the exfoliation from a 

detached core is easy for this thin film device, there is little mechanical pressure which acts at the time 

of exfoliation, it ends, and can lessen the defect depending on the magnitude of that load. 

[0039] Invention of claim 15 is a active-matrix substrate with which the pixel section is constituted 

including the thin film transistor arranged in the shape of a matrix, and the pixel electrode connected to 

the end of the thin film transistor, and defines the active-matrix substrate manufactured by imprinting 

the thin film transistor of said pixel section using an approach according to claim 6 to 13. 

[0040] This active-matrix substrate as well as invention of claim 13 can lessen a defect. 

[0041] Invention of claim 16 defines the liquid crystal display manufactured using the active-matrix 

substrate according to claim 15. 

[0042] Since the active-matrix substrate of claim 15 is used for this liquid crystal display, its defect as 
the whole liquid crystal display also decreases. 

[0043] The imprint approach of the thin film device concerning invention of claim 17 The 1st process 
which forms the 1st detached core on a substrate, and the 2nd process which forms the transferred layer 
containing a thin film device on said 1st detached core, The 3rd process which forms the 2nd detached 
core which consists of water solubility or organic solvent melting nature adhesives on said transferred 
layer, It borders on said 1st detached core at the 4th process which joins a primary imprint object on said 
2nd detached core. The 5th process which removes said substrate from said transferred layer, and the 6th 
process which joins a secondary imprint object to the underside of said transferred layer, Said 2nd 
detached core is contacted to water or an organic solvent, and it has the 7th process which removes said 
primary imprint object from said transferred layer bordering on said 2nd detached core, and is 
characterized by imprinting said transferred layer containing said thin film device on a secondary 
imprint object. 

[0044] After removing the 1st detached core and joining a secondary imprint object to the underside 
from the underside of a transferred layer, it is made to secede from a primary imprint object from a 
transferred layer bordering on the 2nd detached core according to invention of claim 17. If it carries out 
like this, a secondary imprint object will exist in the location in which the original substrate was located 
to a transferred layer, and the laminating relation of the transferred layer to the original substrate and the 
laminating relation of the transferred layer to a secondary imprint object are in agreement, here, since 
water-soluble adhesives or organic solvent melting nature adhesives is used as the 2nd detached core, 
the 2nd detached core is contacted to water or an organic solvent making it secede from a primary 
imprint object - being sufficient . 

[0045] By the imprint approach of the thin film device concerning invention of claim 18, as the 2nd 
detached core under approach invention of claim 17, it replaces with the above-mentioned adhesives and 
the adhesives which can exfoliate by heating or ultraviolet rays are used. 

[0046] In this case, if the 2nd detached core is contacted in the adhesives which can exfoliate by heating 
or ultraviolet rays making it secede from a primary imprint object, the laminating relation of the 
transferred layer to the original substrate and the laminating relation of the transferred layer to a 
secondary imprint object can be made in agreement like invention of claim 17. 
[0047] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0048] <Gestalt of the 1st operation> drawing 1 - drawing 6 are drawings for explaining the imprint 
approach of the thin film device which will be the requisite for this invention. 

[0049] As shown in [process 1] drawing 1 , a detached core (optical absorption layer) 120 is formed on a 
substrate 100. 
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[0050] Hereafter, a substrate 100 and a detached core 120 are explained. 

[0051] ** What has the translucency which light may penetrate is used for the explanation substrate 100 
about a substrate 100. 

[0052] In this case, as for the permeability of light, it is desirable that it is 10% or more, and it is more 
desirable that it is 50% or more. When this permeability is too low, attenuation (loss) of light becomes 
large and needs the big quantity of light by exfoliating a detached core 120. 
[0053] Moreover, as for a substrate 100, it is desirable to consist of reliable ingredients, and it is 
desirable to consist of ingredients which were excellent in thermal resistance especially. Although the 
reason has what process temperature becomes high depending on the class and formation approach (for 
example, about 350-1000 degrees C) in case it forms the transferred layer 140 and interlayer 142 who 
mention later, it is because the width of face of setting out of membrane formation conditions, such as 
the temperature condition, will spread even in such a case on the occasion of formation of the transferred 
layer 140 grade to a substrate 100 top if the substrate 100 is excellent in thermal resistance. 
[0054] Therefore, a substrate 100 has a desirable consisting-of [ the strain point ]-ingredients more than 
Tmax thing, when the maximum temperature in the case of formation of the transferred layer 140 is set 
to Tmax. A thing 350 degrees C or more has a desirable strain point, and, specifically, the component of 
a substrate 100 has a more desirable thing 500 degrees C or more. As such a thing, the heat resisting 
glass of quartz glass, Corning 7059, and NEC glass OA-2 grade is mentioned, for example. 
[0055] Moreover, although especially the thickness of a substrate 100 is not limited, it is desirable that it 
is about 0.1-5.0mm, and it is usually more desirable that it is about 0.5-1. 5mm. If the thickness of a 
substrate 100 is too thin, strong lowering will be caused, and if too thick, when the permeability of a 
substrate 100 is low, it will become easy to produce attenuation of light. In addition, when the 
permeability of the light of a substrate 100 is high, the thickness may exceed said upper limit. In 
addition, as for the thickness of a substrate 100, it is desirable that it is uniform so that light can be 
irradiated at homogeneity. 

[0056] ** The explanation detached core 120 of a detached core 120 is receiving any one or two or more 
operations of physical operations (light, heat, etc.), chemical operations (chemical reaction with a drug 
solution etc.), or mechanical works (the hauling force, oscillation, etc.), that bonding strength is 
decreased or extinguished and this urges separation of a substrate 100 to it through this detached core 
120. 

[0057] The light which it considers as this detached core 120, for example, is irradiated can be absorbed, 
and what has a property which produces exfoliation (henceforth "exfoliation in a layer" and "interfacial 
peeling") in the inside of that layer and/or an interface can be mentioned. What it arises that the bonding 
strength between the atoms of the matter which constitutes a detached core 120, or between molecules 
disappears or decreases, i.e., ablation, and results in the exfoliation in a layer and/or interfacial peeling 
by the exposure of light preferably is good. 

[0058] Furthermore, a gas may be emitted by the exposure of light from a detached core 120, and the 
separation effectiveness may be discovered. That is, a detached core 120 absorbs light, it becomes a gas 
to the case where the component contained in the detached core 120 serves as a gas, and it is emitted for 
a moment, the steam is emitted, and it may contribute to separation. 

[0059] In this invention, after forming the detached core 120 which has such a property, it is the 

description to pour in the ion for exfoliation acceleration into a detached core 120, and, thereby, the 

exfoliation phenomenon in the detached core 120 in a subsequent process is promoted. Therefore, a 

class will not be asked if the exfoliation phenomenon by the physical operation, chemical operation, or 

mechanical work mentioned above is promoted as ion for exfoliation acceleration. 

[0060] Next, as a presentation of such a detached core 120, what is indicated by following A-E is 

mentioned, for example. 

[0061] A. Amorphous silicon (a-Si) 

Hydrogen (H) may contain in this amorphous silicon. In this case, as for the content of H, it is desirable 
that it is extent more than 2 atom %, and it is more desirable that it is 2 - 20 atom % extent. Thus, if 
specified quantity content of the hydrogen (H) is carried out, by making light an exposure behind, 
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hydrogen will be emitted, internal pressure will occur in a detached core 120, and it will become the 
force in which it exfoliates an up-and-down thin film. The content of the hydrogen in an amorphous 
silicon (H) can be adjusted by setting up suitably conditions, such as membrane formation conditions, 
for example, the gas presentation in CVD, gas pressure, a gas ambient atmosphere, a quantity of gas 
flow, temperature, substrate temperature, and charge power. 

[0062] With the gestalt of this operation, the ion implantation of the hydrogen ion can be carried out as 
ion for exfoliation acceleration at one after formation of an amorphous silicon layer of stages as 
hydrogen is made to contain in a detached core 120 according to this process condition and also being 
mentioned later. Thereby, the hydrogen more than a constant rate can be made to contain in an 
amorphous silicon layer, without being influenced by the process conditions of an amorphous silicon. 
[0063] B. As various oxide ceramics, such as silicon oxide or a silicic-acid compound, titanium oxide or 
a titanic-acid compound, a zirconium dioxide or a zirconic acid compound, a lanthanum trioxide, or a 
lanthanum oxidation compound, ****** (ferroelectric), or semi-conductor silicon oxide, SiO, Si02, and 
Si 302 are mentioned, and K2Si03, Li2Si03, CaSi03 and ZrSi04, and Na2Si03 are mentioned as a 
silicic-acid compound, for example. 

[0064] TiO, Ti203, and Ti02 mention as titanium oxide — having — as a titanic-acid compound - 
BaTi04, BaTi03, Ba2Ti 9O20, BaTi 5011, and CaTi03, SrTi03, PbTi03, MgTi03, ZrTi02, SnTi04 
and aluminum2 ~ Ti05 and FeTi03 are mentioned. 

[0065] As a zirconium dioxide, Zr02 is mentioned and BaZr03, ZrSi04, PbZr03, MgZr03, and 
K2Zr03 are mentioned as a zirconic acid compound, for example. 

[0066] C. The ceramics or dielectrics (ferroelectric), such as PZT, PLZT, PLLZT, and PBZT 

D. As nitride-ceramics E. organic polymeric-materials organic polymeric materials, such as silicon 

nitride, nitriding aluminum, and titanium nitride - CH-, -CO- (ketone), -CONH- (amide), -NH- (imide), - 

As long as it is what has association (these association is cut by the exposure of light) of COO- (ester), - 

N=N- (azo), -CH=N- (CIF), etc., and the thing which has many these association especially, what kind 

of thing may be used. Moreover, organic polymeric materials may have aromatic hydrocarbon (1, two or 

more benzene rings, or condensed ring of those) in a constructive mood. 

[0067] As an example of such organic polymeric materials, polyethylene, polyolefine like 

polypropylene, polyimide, a polyamide, polyester, polymethylmethacrylate (PMMA), polyphenylene 

sulfide (PPS), polyether sulphone (PES), an epoxy resin, etc. are raised. 

[0068] F. As a metal metal, the alloy containing at least one of aluminum, Li, Ti, Mn, In, Sn, Y, La, Ce, 
Nd, Pr, Gd, Sm, or sorts of these is mentioned, for example. 

[0069] Moreover, although the thickness of a detached core 120 changes with terms and conditions, 
such as a presentation of the exfoliation object or a detached core 120, lamination, and the formation 
approach, it is desirable that it is lnm - about 20 micrometers, it is more desirable that it is 5nm - about 
micrometers, and it is usually still more desirable [ thickness ] that it is 5nm - about 1 micrometer. While 
enlarging power (quantity of light) of light in order to secure the good detachability of a detached core 
120 if the homogeneity of membrane formation is spoiled, nonuniformity may arise in exfoliation, when 
the thickness of a detached core 120 is too small, and thickness is too thick, in case a detached core 120 
is removed behind, the activity takes time amount. In addition, as for the thickness of a detached core 
120, it is desirable that it is uniform as much as possible. 

[0070] Especially the formation approach of a detached core 120 is not limited, but is suitably chosen 
according to terms and conditions, such as a film presentation and thickness. For example, it CVD(s) 
(MOCVD and low voltage - CVD and ECR-CVD are included). Vacuum evaporationo, molecular 
beam deposition (MB), sputtering, ion plating, The various gaseous-phase forming-membranes methods, 
such as PVD, electroplating, immersion plating (dipping), various plating, such as electroless deposition, 
and the Langmuir pro jet (LB) - law - The applying methods, such as a spin coat, a spray coat, and a 
roll coat, various print processes, a replica method, the ink jet method, a powder jet process, etc. are 
mentioned, and it can also form or more [ of these ] combining two. 

[0071] For example, when the presentation of a detached core 120 is an amorphous silicon (a-Si), it is 
desirable to form membranes by CVD especially low voltage CVD, or plasma CVD. 
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[0072] Moreover, when a detached core 120 is constituted from ceramics by the sol-gel method, or when 
it constitutes from organic polymeric materials, it is desirable the applying method and to form 
membranes with a spin coat especially. 

[0073] As shown in [a process 2], next drawing 2 , the transferred layer (thin film device layer) 140 is 
formed on a detached core 120. Although the detail after this process 2 is later explained with reference 
to drawin g 8 - drawing 18 , it is carrying out the ion-implantation process for exfoliation acceleration to 
a detached core 120 with the gestalt of this operation in the middle of the process of drawing 8 - drawing 
13 . 

[0074] The expanded sectional view of K part (part shown by surrounding with 1 dotted-line chain line 
in drawing 2 ) of this thin film device layer 140 is shown in the right-hand side of drawing 2 . It is 
constituted including TFT (thin film transistor) formed on Si02 film (middle class) 142, and the thin 
film device layer 140 possesses the source and the drain layer 146 which this TFT introduced n mold 
impurity into the polish recon layer, and were formed, the channel layer 144, gate dielectric film 148, 
the gate electrode 150, an interlayer insulation film 154, and the electrode 152 that consists of aluminum 
so that it may be illustrated. 

[0075] Although Si02 film is used with the gestalt of this operation as an interlayer prepared in contact 
with a detached core 120, the insulator layer of others, such as Si3N4, can also be used. Although the 
thickness of Si02 film (interlayer) is suitably determined according to the formation object or extent of a 
function which can be demonstrated, it is desirable that it is lOnm - about 5 micrometers, and it is 
usually more desirable that it is 40nm - about 1 micrometer. What demonstrates at least one of the 
functions as the protective layer which an interlayer is formed for the various object, for example, 
protects the transferred layer 140 physically or chemically, an insulating layer, a conductive layer, the 
protection-from-light layer of laser light, the barrier layer for migration prevention, and a reflecting layer 
is mentioned. 

[0076] In addition, the middle class, such as Si02 film, may not be formed depending on the case, but 
the direct transferred layer (thin film device layer) 140 may be formed on a detached core 120. 
[0077] The transferred layer 140 (thin film device layer) is a layer containing thin film devices, such as 
TFT as shown in the right-hand side of drawing 2 . 

[0078] As a thin film device, besides TFT, for example, a thin-film diode, The optoelectric transducer 
(the photosensor, solar battery) and silicon resistance element which consist of PIN junction of silicon, 
Other thin film semiconductor devices, an electrode (example: a transparent electrode like ITO and the 
mesa film), Actuators, such as a switching element, memory, and a piezoelectric device, a micro mirror 
(piezo thin film ceramics), There are a micro MAG device which combined a magnetic-recording thin 
film head, a coil, an inductor, the charge of a thin film high magnetic-permiable material, and them, a 
filter, reflective film, a dichroic mirror, etc. 

[0079] Such a thin film device is formed through usually comparatively high process temperature by 
relation with the formation approach. Therefore, as mentioned above in this case, as a substrate 100, the 
thing which has high dependability and which can bear that process temperature is needed. 
[0080] As shown in [a process 3], next drawing 3 , the thin film device layer 140 is joined to the imprint 
object 180 through a glue line 160 (adhesion). 

[0081] As a suitable example of the adhesives which constitute a glue line 160, various hardening mold 
adhesives, such as photo-curing mold adhesives, such as reaction hardening mold adhesives, heat-curing 
mold adhesives, and ultraviolet curing mold adhesives, and aversion hardening mold adhesives, are 
mentioned. As a presentation of adhesives, what kind of thing is sufficient as an epoxy system, an 
acrylate system, a silicone system, etc., for example. Formation of such a glue line 160 is made for 
example, by the applying method. 

[0082] After applying hardening mold adhesives on the transferred layer (thin film device layer) 140 and 
joining the imprint object 180 on it when using said hardening mold adhesives for example, said 
hardening mold adhesives are stiffened by the hardening approach according to the property of 
hardening mold adhesives, and the transferred layer (thin film device layer) 140 and the imprint object 
180 are pasted up, and it fixes. [0083] when adhesives are photo-curing molds, light is irradiated from 
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the substrate of light transmission nature, and both the outsides of an imprint object or - from one 
outside of the substrate 100 of light transmission nature, or the imprint object 180 of light transmission 
nature. As adhesives, photo-curing mold adhesives, such as an ultraviolet curing mold which cannot 
affect a thin film device layer easily, are desirable. 

[0084] Water-soluble adhesives can also be used as a glue line 160. As this kind of water-soluble 
adhesives, it is KEMISHIRU made from for example, KEMITEKKU, Inc. Three Bond 3046 (trade 
name) by U-451D (trade name) and Three Bond Co., Ltd. etc. can be mentioned. 
[0085] The adhesives which have melting nature to various kinds of organic solvents as a glue line 160 
can also be used. 

[0086] As a glue line 160, the adhesives which present an exfoliation operation with heating can also be 
used. As this kind of adhesives, RIBAARUFA made from for example, Japanese east DENKO (trade 
name) can be used. 

[0087] As a glue line 160, the adhesives which present an exfoliation operation by UV irradiation can 
also be used. As this kind of adhesives, the dicing tape D-210 for glass ceramics by LINTEC Corp. and 
D-636 can be used. 

[0088] In addition, unlike a graphic display, a glue line 160 may be formed in the imprint object 180 
side, and the transferred layer (thin film device layer) 140 may be pasted up on it. In addition, when 
imprint object 180 the very thing has an adhesion function, for example, formation of a glue line 160 
may be omitted. 

[0089] although not limited especially as an imprint object 180 - a substrate (plate) — especially a 
transparence substrate is mentioned. In addition, such a substrate may be monotonous or may be a bow 
plate. Moreover, compared with said substrate 100, properties, such as thermal resistance and corrosion 
resistance, may be inferior in the imprint object 180. It is because the reason forms the transferred layer 
(thin film device layer) 140 in a substrate 100 side in this invention, and imprints the transferred layer 
(thin film device layer) 140 on the imprint object 180 after that, so it does not depend on the temperature 
conditions in the case of formation of the transferred layer (thin film device layer) 140 etc. for the 
property required of the imprint object 180, especially thermal resistance. 

[0090] Therefore, when the maximum temperature in the case of formation of the transferred layer 140 
is set to Tmax, a glass transition point (Tg) or softening temperature can use the following [ Tmax ] as a 
component of the imprint object 0. For example, a glass transition point (Tg) or softening temperature 
can constitute more preferably 800 degrees C or less of 500 degrees C or less of imprint objects 180 
from an ingredient 320 degrees C or less still more preferably. 

[0091] Moreover, although what has a certain amount of rigidity (reinforcement) as a mechanical 
property of the imprint object 180 is desirable, you may have flexibility and elasticity. 
[0092] As a component of such an imprint object 180, various synthetic resin or various glass material 
are mentioned, and various synthetic resin and the usual cheap (low melting point) glass material are 
desirable especially. 

[0093] As synthetic resin, any of thermoplastics and thermosetting resin are sufficient. For example, 
polyethylene, a polo propylene, an ethylene-pre pyrene copolymer, Polyolefines, such as an ethylene- 
vinylacetate copolymer (EVA), annular polyolefine, Denaturation polyolefine, a polyvinyl chloride, a 
polyvinylidene chloride, polystyrene, A polyamide, polyimide, polyamidoimide, a polycarbonate, Polly 
(4-methyl BENTEN -1), An ionomer, acrylic resin, polymethylmethacrylate, an acrylic-styrene 
copolymer (AS resin), Butadiene Styrene, a polio copolymer (EVOH), polyethylene terephthalate 
(PET), Polyester, such as polyp CHIREN terephthalate (PBT) and PURISHI clo hexane terephthalate 
(PCT), A polyether, a polyether ketone (PEK), a polyether ether ketone (PEEK), Polyether imide, 
polyacetal (POM), polyphenylene oxide, Denaturation polyphenylene oxide, polyarylate, aromatic 
polyester (liquid crystal polymer), Polytetrafluoroethylene, polyvinylidene fluoride, other fluorine 
system resin, A styrene system, a polyolefine system, a polyvinyl chloride system, a polyurethane 
system, Various thermoplastic elastomer, such as a fluororubber system and a chlorinated polyethylene 
system, EBOKISHI resin, phenol resin, a urea resin, melamine resin, unsaturated polyester, The 
copolymer which is mainly concerned with these, a blend object, a polymer alloy, etc. are mentioned, 
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and silicone resin, polyurethane, etc. can be used combining 1 of sorts of these, and two sorts or more 
(as a layered product for example, more than two-layer). 

[0094] As glass material, silicic-acid glass (quartz glass), silicic-acid alkali glass, soda lime glass, potash 
lime glass, lead (alkali) glass, barium glass, borosilicate glass, etc. are mentioned, for example. Among 
these, compared with silicic-acid glass, the melting point is low, and shaping and processing are also 
comparatively easy the melting point, and, moreover, things other than silicic-acid glass have it, and are 
desirable. [ cheap ] 

[0095] When using what consisted of synthetic resin as an imprint object 180, while being able to 
fabricate the large-scale imprint object 180 in one, even if it is complicated configurations, such as what 
has a bow side and irregularity, it can manufacture easily, and the various advantages that ingredient 
cost and a manufacturing cost are also cheap can be enjoyed. Therefore, the activity of synthetic resin is 
advantageous when manufacturing a large-sized and cheap device (for example, liquid crystal display). 
[0096] In addition, the imprint object 180 may constitute some devices like what constitutes the device 
which became independent in itself like a liquid crystal cell, a light filter and an electrode layer, a 
dielectric layer, an insulating layer, and a semiconductor device. 

[0097] Furthermore, the imprint objects 180 may be matter, such as a metal, ceramics, a stone, and 
timber paper, and may be on the front face of the structures, such as a wall, a column, head lining, and a 
windowpane, further on the field (up [ of the front-face top of the field top of a clock, and an air- 
conditioner, and a printed circuit board ] etc.) of the arbitration which constitutes a certain goods. 
[0098] As shown in [a process 4], next drawing 4 , light is irradiated from the rear-face side of a 
substrate 100. 

[0099] After this light penetrates a substrate 100, it is irradiated by the detached core 120. Thereby, the 
exfoliation in a layer and/or interfacial peeling arise in a detached core 120, and bonding strength is 
decreased or extinguished. 

[0100] It is presumed that it is what is depended on phase changes, such as that ablation produces the 
principle which the exfoliation in a layer and/or interfacial peeling of a detached core 120 produce in the 
component of a detached core 120 and bleedoff of the gas contained in the detached core 120, melting 
further produced immediately after an exposure, and evapotranspiration. 

[0101] The fixed ingredient (component of a detached core 120) which absorbed exposure light is 
excited photochemistry- wise or thermally, ablation means association of the atom of the front face and 
interior or a molecule being cut, and emitting here, and it mainly appears as a phenomenon in which all 
or a part of component of a detached core 120 produces phase changes, such as melting and 
evapotranspiration (evaporation). Moreover, by said phase change, it may be in a minute firing condition 
and bonding strength may decline. 

[0102] Conditions, such as a presentation of a detached core 120, and a class of light irradiated as one of 
the factor of the, wavelength, reinforcement, the attainment depth, are mentioned by in addition to this 
being influenced by various factors they are [ whether a detached core 120 produces the exfoliation in a 
layer interfacial peeling is produced, or ] the both. 

[0103] Here, with the gestalt of this operation, after formation of a detached core 120, in order to make 
detached core 120 the very thing produce an exfoliation phenomenon more certainly at this 4th process, 
the ion for exfoliation acceleration is poured in. 

[0104] This ion for exfoliation acceleration promotes three either of the followings, or the exfoliation 
phenomenon of the detached core [ in / for an operation of two or more combination / nothing and the 
4th process ] 120 at least. 

[0105] The ion for exfoliation acceleration, for example, the hydrogen, (H) or nitrogen (N) with which 
one of them was poured into the detached core 120 by operation of this 4th process is gasificated, and, 
thereby, exfoliation of a detached core 120 is promoted. 

[0106] In the ion-implantation process for exfoliation acceleration, other one cut association of the atom 
or molecule which constitutes a detached core 120 with the ion for exfoliation acceleration, for example, 
hydrogen, (H), nitrogen (N), or silicon (Si), and it has given the damage beforehand to the detached core 
120. Therefore, in the detached core 120 to which the damage was given beforehand, exfoliation arises 
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comparatively easily by operation of the 4th process. 

[0107] In the ion-implantation process for exfoliation acceleration, one of further others changes the 
property of a detached core 120 with the ion for exfoliation acceleration, for example, hydrogen, (H), 
nitrogen (N), or silicon (Si), and the adhesion of a detached core 120 and a substrate 100 has weakened 
it beforehand. Also in this case, in the detached core 120 which the adhesion with a substrate was able to 
weaken, exfoliation arises comparatively easily by operation of the 4th process. 

[0108] As a light irradiated at the 4th process, if a detached core 120 is made to start the exfoliation in a 
layer, and/or interfacial peeling, what kind of thing may be used, for example, an X-ray, ultraviolet rays, 
the light, infrared radiation (heat ray), a laser beam, a millimeter wave, microwave, an electron ray, a 
radiation (alpha rays, beta rays, gamma ray), etc. will be mentioned. A laser beam is desirable at the 
point of being easy to produce exfoliation (ablation) of a detached core 120 also in it. 
[0109] As laser equipment made to generate this laser beam, although various gas laser, solid state laser 
(semiconductor laser), etc. are mentioned, excimer laser, Nd-YAG laser, Ar laser, a C02 laser, a CO 
laser, helium-Ne laser, etc. are used suitably, and especially excimer laser is desirable also in it. 
[0110] Since it outputs high energy in a short wavelength region, extremely, excimer laser can make a 
detached core 120 produce ablation for a short time, and it can exfoliate a detached core 120, without 
making the imprint object 180 and substrate 100 grade which therefore adjoin produce most temperature 
rises (i.e., without it producing degradation and breakage). 

[0111] Moreover, when it makes it faced that a detached core 120 produces ablation and there is a 
wavelength dependency of light, as for the wavelength of the laser beam irradiated, it is desirable that it 
is lOOnm - about 350nm. 

[01 12] An example of permeability to the wavelength of light of a substrate 100 is shown in drawing 7 . 
It has the property that permeability increases steeply to the wavelength of 200nm so that it may be 
illustrated. In such a case, light (wavelength of 308nm) with a wavelength of 210nm or more, for 
example, Xe-Cl excimer laser light, KrF laser light (wavelength of 248nm), etc. are irradiated. 
[0113] Moreover, when making a detached core 120 cause phase changes, such as a gas evolution, 
evaporation, and sublimation, and giving a separation property to it, as for the wavelength of the laser 
beam irradiated, it is desirable that it is about 350 to 1200nm. 

[0114] Moreover, as for especially the energy density in the case of excimer laser, it is desirable the 
energy density of the laser beam irradiated and to consider as about two 10 - 5000 mJ/cm, and it is more 
desirable to consider as about two 100 - 500 mJ/cm. Moreover, as for irradiation time, it is desirable to 
be referred to as about 1 - 1000ns, and it is more desirable to be referred to as about 10 - 100ns. When 
sufficient ablation etc. does not arise, and an energy density is high, when an energy density is low or 
irradiation time is short, or irradiation time is long, there is a possibility of having an adverse effect on 
the transferred layer 140 by the exposure light which penetrated the detached core 120. 
[01 15] In addition, as a cure in case the exposure light which penetrated the detached core 120 reaches 
even the transferred layer 140 and does an adverse effect, as shown in drawing 30 , there is the approach 
of forming the metal membranes 124, such as a tantalum (Ta), on a detached core (laser absorption 
layer) 120, for example. Thereby, it is thoroughly reflected by the interface of a metal membrane 124, 
and the laser light which penetrated the detached core 120 does not have an adverse effect on the thin 
film device above it. 

[01 16] Next, the force is applied to a substrate 100 and this substrate 100 is made to secede from a 
detached core 120, as shown in drawing 5 . Although not illustrated in drawing 5 , a detached core may 
adhere on a substrate 100 after this balking. 

[0117] Next, as shown in drawing 6 , the extant detached core 120 is removed by the approach which 
combined approaches, such as washing, etching, ashing, and polish, or these. It means that the 
transferred layer (thin film device layer) 140 had been imprinted by the imprint object 180 by this. 
[0118] In addition, when a part of detached core has adhered also to the substrate 100 from which it 
seceded, it removes similarly. In addition, when the substrate 100 consists of an expensive ingredient 
like quartz glass, and a rare ingredient, reuse (recycle) is preferably presented with a substrate 100. That 
is, this invention can be applied to the substrate 100 to reuse, and usefulness is high. 
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[0119] The imprint to the imprint object 180 of the transferred layer (thin film device layer) 140 is 
completed through each above process. Then, conductive layers, such as clearance of Si02 film which 
adjoins the transferred layer (thin film device layer) 140, and wiring of a up to [ the transferred layer 
140 ], formation of a desired protective coat, etc. can also be performed. 

[0120] Thus, transferred layer (thin film device layer) 140 the very thing which is an exfoliated object is 
not exfoliated directly. Since it exfoliates in the detached core joined to the transferred layer (thin film 
device layer) 140, Irrespective of the property of an exfoliated object (transferred layer 140), conditions, 
etc., easily and certainly, it can exfoliate in homogeneity (imprint), there is also no damage to the 
exfoliated object (transferred layer 140) in accordance with exfoliation actuation, and the high 
dependability of the transferred layer 140 can be maintained. 

[0121] Next, TFT of for example, CMOS structure is formed as a thin film device layer 140 on a 
substrate 100 and a detached core 120, and the example of the concrete manufacture process in the case 
of imprinting this on an imprint object is explained using drawing 8 - drawing 18 . In addition, the ion- 
implantation process for exfoliation acceleration carried out in the middle of this process is also 
explained. 

[0122] (Process 1) as shown in drawing 8 , on the translucency substrate (for example, quartz substrate) 
100, laminating formation of a detached core (for example, LPCVD amorphous silicon layer formed of 
law) 120, an interlayer (for example, Si02 film) 142, and the amorphous silicon layer (for example, 
LPCVD - formed of law) 143 is carried out one by one, then laser light is irradiated from the upper part 
all over the amorphous silicon layer 143, and annealing is given. Thereby, the amorphous silicon layer 
143 is recrystallized and turns into a polish recon layer. In addition, when carrying out laser annealing in 
this case with a beam scan, it is desirable in the same part that an optical exposure is carried out 2 times 
or more so that the beam cores of the beam of each time may lap unlike the beam scan to the above- 
mentioned detached core 120 (it removes in the case of a Gaussian beam). In this case, it is because 
there are no evils, such as optical leakage, and the amorphous silicon layer 143 can fully be 
recrystallized by carrying out a multiplex exposure. 

[0123] If it is after formation of a detached core 120 and is before the laser annealing process for 
crystallization as an operation stage of the impregnation process of the ion for exfoliation acceleration, it 
is desirable at the point that an ion implantation can be carried out without needing a mask. 
[0124] Therefore, as the operation stage, it is after formation of the detached core 120 of (A) drawing 8 , 
is after formation of an interlayer's 142 (B) interlayer 142 before formation, is after formation of the 
amorphous silicon layer 143 (before [ C ]) formation of the amorphous silicon layer 143, and becomes 
either in front of the laser annealing process for the crystallization. This (A) In - (C), the operation stage 
of (C) is the most desirable. In the reason, the formation process of the amorphous silicon layer 143, i.e., 
the formation process of a channel layer, serves as process temperature of about 425 degrees C in the 
actual condition. When the hydrogen ion is already poured into the detached core 120 as in this case, for 
example, ion for exfoliation acceleration, there is a possibility that hydrogen may escape from and come 
out of a detached core 120 at the temperature of 350 degrees C or more. Therefore, as for the 
impregnation process of the ion for exfoliation acceleration, it is desirable to carry out with the operation 
stage after the channel stratification (C). However, since there is such no limit depending on the class of 
ion for exfoliation acceleration, an operation stage (A) and (B) can also be carried out. Moreover, it is 
desirable on transistor characteristics that the damage resulting from impregnation of the ion for 
exfoliation acceleration has not arisen in the layer after laser annealing of the amorphous silicon layer 
143 was carried out and it was polycrystal-ized. In being (C), even if there is no generating of a damage 
itself in (A) and (B), and a damage arises in amorphous silicon layer 143 the very thing, the effect of the 
damage will be reduced according to a subsequent crystallization process. 

[0125] In addition, this ion-implantation process for exfoliation acceleration can be carried out using 
well-known ion implantation equipment. That is, if a hydrogen ion is poured in, for example, the gas 
containing hydrogen is plasma-ized and the hydrogen ion generated by it can be poured into a detached 
core 120 by accelerating by electric field. 

[0126] As an operation stage (D) of an ion-implantation process, you may be after laser annealing. In 
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this case, transistor characteristics will not be degraded, if the mask of the part used as a channel field is 
carried out and it carries out an ion implantation. In addition, a mask is removed after an ion- 
implantation process. As it is alike (process 2), then is shown in drawing 9 , patterning of the polish 
recon layer obtained by laser annealing is carried out, and Islands 144a and 144b are formed as a 
channel pattern. 

[0127] The ion-implantation process for exfoliation acceleration can be carried out after the 2nd process 
(channel pattern formation process) as the operation stage (E) besides (A) - (D) mentioned above. In this 
case, as shown in drawing 3 1 , it is on island 144a and 144b, and the mask pattern 201 is formed in the 
channel field in island 144a and 144b, and the part which counters. And the ion for exfoliation 
acceleration, for example, a hydrogen ion, is turned and poured into a detached core 120 in the 
condition. Thereby, hydrogen does not contain to a channel field and transistor characteristics do not 
deteriorate. In addition, if the ion-implantation process for exfoliation acceleration is completed, a mask 
pattern 201 will be removed. 

[0128] (Process 3) As shown in drawing 10 , wrap gate dielectric film 148a and 148b is formed for 
Islands 144a and 144b with a CVD method. 

[0129] The ion-implantation process for exfoliation acceleration can be carried out after the 3rd process 
(gate dielectric film) as the operation stage (F) besides (A) - (E) mentioned above. In this case, as shown 
in drawing 32 , it is on gate-dielectric-film 148a and 148b, and it is desirable to form a mask pattern 202 
in the channel field in island 144a and 144b and the part which counters. 

[0130] (Process 4) As shown in drawing 1 1 , the gate electrodes 150a and 150b which consist of polish 
recon or metal are formed. 

[0131] (Process 5) As shown in drawing 12 , the mask layer 170 which consists of polyimide etc. is 
formed, using gate electrode 150b and the mask layer 170 as a mask, it is a self aryne, for example, the 
ion implantation of boron (B) is performed. Of this, the p+ layers 172a and 172b are formed. 
[0132] The ion-implantation process for exfoliation acceleration can be carried out to this boron ion- 
implantation process and coincidence as that operation stage (G) besides (A) - (F) mentioned above. In 
this case, the mixed gas of B-2H6(5%)+H2 (95%) is plasma-ized, the boron ion and hydrogen ion which 
were generated by that cause are accelerated, and it leads to a substrate, without minding a mass 
spectrograph. If it does so, even if it is the same acceleration voltage, while the boron ion with heavy 
mass stops at the polycrystalline silicon layer by the side of the upper layer, the hydrogen ion with light 
mass will be driven in more deeply, and it will reach to a detached core 120. 

[0133] In addition, although gate electrode 150b functions as the mask pattern 201 of drawing 3 1 , or the 
mask pattern 202 of drawing 32 similarly at this time, according to acceleration voltage, a mask layer 
can be further prepared on gate electrode 150b. 

[0134] (Process 6) As shown in drawing 13 , the mask layer 174 which consists of polyimide etc. is 
formed, using gate electrode 150a and the mask layer 174 as a mask, it is a self aryne, for example, the 
ion implantation of Lynn (P) is performed. Of this, the n+ layers 146a and 146b are formed. 
[0135] The ion-implantation process for exfoliation acceleration can be carried out to this Lynn ion- 
implantation process and coincidence as that operation stage (H) besides (A) - (G) mentioned above. 
Also in this case, the mixed gas of PH3(5%)+H2 (95%) is plasma-ized, the phosphorus ion and 
hydrogen ion which were generated by that cause are accelerated, and it leads to a substrate, without 
minding a mass spectrograph. If it does so, even if it is the same acceleration voltage, while the 
phosphorus ion with heavy mass stops at the polycrystalline silicon layer by the side of the upper layer, 
the hydrogen ion with light mass will be driven in more deeply, and it will reach to a detached core 120. 
[0136] In addition, although gate electrode 150a functions as the mask pattern 201 of drawing 31 , or the 
mask pattern 202 of drawing 32 similarly in this case, according to acceleration voltage, a mask layer 
can be further prepared on gate electrode 150a. 

[0137] Moreover, although the operation stage (G) of the above-mentioned ion-implantation process for 
exfoliation acceleration and (H) were simultaneous with the impurity ion-implantation process to the 
source in a process 5 and a process 6, and a drain field, they may be separately performed before and 
behind that. 
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[0138] (Process 7) As shown in drawing 14 , an interlayer insulation film 154 is formed and Electrodes 
152a-152d are selectively formed after contact hole formation. 

[0139] Thus, TFT of the formed CMOS structure corresponds to the transferred layer (thin film device 
layer) 140 in drawing 2 - drawing 6 . In addition, a protective coat may be formed on an interlayer 
insulation film 154. 

[0140] (Process 8) As shown in drawing 15 , the epoxy resin layer 160 as a glue line is formed on TFT 
of a CMOS configuration, next TFT is stuck on the imprint object (for example, soda glass substrate) 
180 through the epoxy resin layer 160. Then, heat is applied, an epoxy resin is stiffened and the imprint 
object 180 and TFT are pasted up (junction). 

[0141] In addition, the photopolymer resin which is ultraviolet curing mold adhesives is sufficient as a 
glue line 160. In this case, ultraviolet rays are irradiated from the imprint object [ not heat but ] 180 side, 
and a polymer is stiffened. 

[0142] (Process 9) As shown in drawing 16 , Xe-Cl excimer laser light is irradiated from the rear face of 
the translucency substrate 100, for example. This produces and cheats out of exfoliation in the inside of 
the layer of a detached core 120, and/or an interface. 
[0143] (Process 10) A substrate 100 is torn off as shown in drawing 17 . 

[0144] (Process 1 1) Finally etching removes a detached core 120. It means that TFT of a CMOS 
configuration had been imprinted by the imprint object 180 by this as shown in drawing 18 . 
[0145] <The gestalt of the 2nd operation^ next the gestalt of operation of the 2nd of this invention are 
explained with reference to drawing 33 - drawing 35 . In addition, the gestalt of this 2nd operation 
imprints twice the transferred layer 140 which consists of thin film device layers, and, in addition to the 
process of drawing 1 of the gestalt of the 1st operation - drawing 6 , the process of drawing 33 - drawing 
35 is added. 

[0146] Here, with the gestalt of this 2nd operation, the detached core 120 shown in drawing 2 - drawing 
5 is called the 1st detached core. Moreover, with the gestalt of this 2nd operation, the glue line 160 of 
drawing 3 - drawing 6 is called the 2nd detached core. Furthermore, with the gestalt of this 2nd 
operation, the imprint object 180 of drawing 3 - drawing 6 is called a primary imprint object. Therefore, 
according to the gestalt of this 2nd operation, in the phase which the process of drawing 6 ended, it 
means that the transferred layer 140 had been imprinted by the primary imprint object 180 through the 
2nd detached core 160. 

[0147] With the gestalt of the 2nd operation here, the construction material of the 2nd detached core 160 
can use the thing of the same construction material not only as thermofusion nature adhesives and water- 
soluble adhesives but the 1st detached core 120. In order to make easy exfoliation by this 2nd detached 
core 160 at this time, the ion implantation which was mentioned above and which was explained with 
the gestalt of the 1st operation can be performed. 

[0148] More nearly hereafter, the additional processing of drawing 33 carried out after the process of 
drawin g 6 - drawing 35 explains 1-3. 

[0149] As [additional processing is shown in drawing 33 following the process of 1] drawing 6 , the 
secondary imprint layer 200 is pasted up on the underside (exposed surface) of the thin film device layer 
140 through a glue line 190. 

[0150] As a suitable example of the adhesives which constitute a glue line 190, various hardening mold 
adhesives, such as photo-curing mold adhesives, such as reaction hardening mold adhesives, heat-curing 
mold adhesives, and ultraviolet curing mold adhesives, and aversion hardening mold adhesives, are 
mentioned. As a presentation of adhesives, what kind of thing is sufficient as an epoxy system, an 
acrylate system, a silicone system, etc., for example. Formation of such a glue line 190 is made for 
example, by the applying method. 

[0151] After applying hardening mold adhesives to the underside of the transferred layer (thin film 
device layer) 140 and joining the secondary imprint object 200 further when using said hardening mold 
adhesives for example, said hardening mold adhesives are stiffened by the hardening approach 
according to the property of hardening mold adhesives, and the transferred layer (thin film device layer) 
140 and the secondary imprint object 200 are pasted up, and it fixes. 
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[0152] When adhesives are photo-curing molds, light is preferably irradiated from the outside of the 
secondary imprint object 200 of light transmission nature. As long as it uses as adhesives photo-curing 
mold adhesives, such as an ultraviolet curing mold which cannot affect a thin film device layer easily, an 
optical exposure may be carried out from the primary imprint object 180 side of light transmission 
nature, or primary [ of light transmission nature ] and the both sides of the secondary imprint object 
180,200. 

[0153] In addition, unlike a graphic display, a glue line 190 may be formed in the secondary imprint 
object 200 side, and the transferred layer (thin film device layer) 140 may be pasted up on it. In addition, 
when secondary imprint object 200 the very thing has an adhesion function, for example, formation of a 
glue line 190 may be omitted. 

[0154] although not limited especially as a secondary imprint object 200 - a substrate (plate) - 
especially a transparence substrate is mentioned. In addition, such a substrate may be monotonous or 
may be a bow plate. 

[0155] Moreover, compared with said substrate 100, properties, such as thermal resistance and corrosion 
resistance, may be inferior in the secondary imprint object 200. It is because the reason forms the 
transferred layer (thin film device layer) 140 in a substrate 100 side in this invention, and imprints the 
transferred layer (thin film device layer) 140 on the secondary imprint object 200 after that, so it does 
not depend on the temperature conditions in the case of formation of the transferred layer (thin film 
device layer) 140 etc. for the property required of the secondary imprint object 200, especially thermal 
resistance. This point is the same also about the primary imprint object 180. 

[0156] Therefore, when the maximum temperature in the case of formation of the transferred layer 140 
is set to Tmax, a glass transition point (Tg) or softening temperature can use the following [ Tmax ] as a 
component of primary and the secondary imprint object 180,200. For example, a glass transition point 
(Tg) or softening temperature can constitute more preferably primary and 800 degrees C or less of 500 
degrees C or less of secondary imprint objects 180,200 from an ingredient 320 degrees C or less still 
more preferably. 

[0157] Moreover, although what has a certain amount of** (reinforcement) as a mechanical property of 
primary and the secondary imprint object 180,200 is desirable, you may have flexibility and elasticity. 
[0158] As a component of such primary and the secondary imprint object 180,200, various synthetic 
resin or various glass material are mentioned, and various synthetic resin and the usual cheap (low 
melting point) glass material are desirable especially. 

[0159] As synthetic resin, any of thermoplastics and thermosetting resin are sufficient. For example, 
polyethylene, a polo propylene, an ethylene-pre pyrene copolymer, Polyolefines, such as an ethylene- 
vinylacetate copolymer (EVA), annular polyolefine, Denaturation polyolefine, a polyvinyl chloride, a 
polyvinylidene chloride, polystyrene, A polyamide, polyimide, polyamidoimide, a polycarbonate, Polly 
(4-methyl BENTEN -1), An ionomer, acrylic resin, polymethylmethacrylate, an acrylic-styrene 
copolymer (AS resin), Butadiene Styrene, a polio copolymer (EVOH), polyethylene terephthalate 
(PET), Polyester, such as polyp CHIREN terephthalate (PBT) and PURISHI clo hexane terephthalate 
(PCT), A polyether, a polyether ketone (PEK), a polyether ether ketone (PEEK), Polyether imide, 
polyacetal (POM), polyphenylene oxide, Denaturation polyphenylene oxide, polyarylate, aromatic 
polyester (liquid crystal polymer), Polytetrafluoroethylene, polyvinylidene fluoride, other fluorine 
system resin, A styrene system, a polyolefine system, a polyvinyl chloride system, a polyurethane 
system, Various thermoplastic elastomer, such as a fluororubber system and a chlorinated polyethylene 
system, EBOKISHI resin, phenol resin, a urea resin, melamine resin, unsaturated polyester, The 
copolymer which is mainly concerned with these, a blend object, a polymer alloy, etc. are mentioned, 
and silicone resin, polyurethane, etc. can be used combining 1 of sorts of these, and two sorts or more 
(as a layered product for example, more than two-layer). 

[0160] As glass material, silicic-acid glass (quartz glass), silicic-acid alkali glass, soda lime glass, potash 
lime glass, lead (alkali) glass, barium glass, borosilicate glass, etc. are mentioned, for example. Among 
these, compared with silicic-acid glass, the melting point is low, and shaping and processing are also 
comparatively easy the melting point, and, moreover, things other than silicic-acid glass have it, and are 
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desirable. [ cheap ] 

[0161] When using what consisted of synthetic resin as a secondary imprint object 200, while being able 
to fabricate the large-scale secondary imprint object 200 in one, even if it is complicated configurations, 
such as what has a bow side and irregularity, it can manufacture easily, and the various advantages that 
ingredient cost and a manufacturing cost are also cheap can be enjoyed. Therefore, the activity of 
synthetic resin is advantageous when manufacturing a large-sized and cheap device (for example, liquid 
crystal display). 

[0162] In addition, the secondary imprint object 200 may constitute some devices like what constitutes 
the device which became independent in itself like a liquid crystal cell, a light filter and an electrode 
layer, a dielectric layer, an insulating layer, and a semiconductor device. 

[0163] Furthermore, primary and the secondary imprint objects 180,200 may be matter, such as a metal, 
ceramics, a stone, and timber paper, and may be on the front face of the structures, such as a wall, a 
column, head lining, and a windowpane, further on the field (up [ of the front-face top of the field top of 
a clock, and an air-conditioner, and a printed circuit board ] etc.) of the arbitration which constitutes a 
certain goods. 

[0164] As [additional processing is shown in 2], next drawing 34 , thermofusion of the thermofusion 
nature glue line 160 which is the 2nd detached core is heated and carried out. Consequently, since the 
adhesive strength of the thermofusion nature glue line 160 becomes weaker, it can be made to secede 
from the primary imprint object 180 by the thin film device layer 140. In addition, this primary imprint 
object 180 can be repeated and reused by removing the thermofusion nature adhesives adhering to the 
primary imprint object 180. 

[0165] What is necessary is just to dip preferably the field which contains the 2nd detached core 160 at 
least in pure water that what is necessary is just to make water contact, when the water-soluble adhesives 
mentioned above as the 2nd detached core 160 are used. What is necessary is just to contact the field 
which contains the 2nd detached core 160 at least to an organic solvent, when the organic solvent 
melting nature adhesives mentioned above as the 2nd detached core 160 are used, the field which 
contains the 2nd detached core 160 at least when the adhesives which present an exfoliation operation 
by heating or UV irradiation mentioned above as the 2nd detached core 160 are used - other layers - 
minding - heating — or what is necessary is just to carry out UV irradiation Moreover, when an ablation 
layer is used like the 1st detached core 120 as the 2nd detached core, the 2nd detached core 160 is made 
to produce an exfoliation phenomenon by optical exposure. That exfoliation is promoted by the 
effectiveness of impregnation ion at this time. 

[0166] As [additional processing is shown in drawing 35 by removing the 2nd detached core 160 which 
adhered to the front face of the thin film device layer 140 at the 3] last, the thin film device layer 140 
imprinted by the secondary imprint object 200 can be obtained. Here, the laminating relation of the thin 
film device layer 140 to this secondary imprint object 200 becomes the same as the laminating relation 
of the thin film device layer 140 to the original substrate 100, as shown in drawing 2 . 
[0167] The imprint to the secondary imprint object 200 of the transferred layer (thin film device layer) 
140 is completed through each above process. Then, conductive layers, such as clearance of Si02 film 
which adjoins the transferred layer (thin film device layer) 140, and wiring of a up to [ the transferred 
layer 140 ], formation of a desired protective coat, etc. can also be performed. 

[0168] With the gestalt of the 2nd operation, transferred layer (thin film device layer) 140 the very thing 
which is an exfoliated object is not exfoliated directly. In order to dissociate in the 1st detached core 120 
and the 2nd detached core 160 and to imprint on the secondary imprint object 200, Irrespective of the 
property of a dissociated object (transferred layer 140), conditions, etc., easily and certainly, it can 
imprint to homogeneity, there is also no damage to the dissociated object (transferred layer 140) in 
accordance with separation actuation, and the high dependability of the transferred layer 140 can be 
maintained. 

[0169] If the technique explained with the <gestalt of the 3rd operation> above-mentioned 1st and the 
gestalt of the 2nd operation is used, the microcomputer constituted using the thin film device as shown 
in drawing 19 (a), for example can be formed on a desired substrate. 
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[0170] In drawing 19 (a), the solar battery 340 possessing the PIN junction of an amorphous silicon for 
supplying the supply voltage of CPU300, RAM320 and the I/O circuits 360 where the thin film device 
was used and the circuit was constituted, and these circuits is carried on the flexible substrate 1 82 which 
consists of plastics etc. 

[0171] Since the microcomputer of drawing 19 (a) is formed on the flexible substrate, as shown in 
drawing 1 9 (b), since it is lightweight, it has strongly the description that it is strong also to drop in 
bending. 

[0172] The gestalt of <gestalt of the 4th operation> book operation explains the example of the 
manufacture process in the case of creating the liquid crystal display of the active-matrix mold using a 
active-matrix substrate as shown in drawing 20 and drawing 21 using the imprint technique of an above- 
mentioned thin film device. 

[0173] (Configuration of a liquid crystal display) As shown in drawing 20 , the liquid crystal display of 
a active-matrix mold possesses the sources 400 of the illumination light, such as a back light, a 
polarizing plate 420, the active-matrix substrate 440, liquid crystal 460, the opposite substrate 480, and a 
polarizing plate 500. 

[0174] In addition, if it constitutes as a reflective mold liquid crystal panel which replaced with the 
source 400 of the illumination light, and adopted the reflecting plate when using a flexible substrate like 
a plastic film for the active-matrix substrate 440 and the opposite substrate 480 of this invention, there is 
flexibility and a lightweight active matrix liquid crystal panel strong against an impact and can be 
realized. In addition, when a pixel electrode is formed with a metal, a reflecting plate and a polarizing 
plate 420 become unnecessary. 

[0175] The active-matrix substrate 440 used with the gestalt of this operation arranges TFT in the pixel 
section 442, and is a driver built-in active-matrix substrate in which the driver circuit (a scanning-line 
driver and data-line driver) 444 was carried further. 

[0176] The sectional view of the important section of this active matrix liquid crystal display is shown in 
drawing 21 , and the circuitry of the important section of a liquid crystal display is shown in drawing 

22. 

[0177] As shown in drawing 22 , the gate is connected to the gate line Gl, one side of a source drain is 
connected to the data line Dl, and the pixel section 442 contains TFT (Ml) by which another side of a 
source drain was connected to liquid crystal 460, and liquid crystal 460. 

[0178] Moreover, the driver section 444 is constituted including TFT (M2) formed of the same process 
as TFT (Ml) of the pixel section. 

[0179] As shown in the left-hand side of drawing 21 , TFT (Ml) in the pixel section 442 is constituted 
including the source drain layers 1 100a and 1 100b, channel 1 lOOe, gate-dielectric-film 1200a, gate 
electrode 1300a, an insulator layer 1500, and the source drain electrodes 1400a and 1400b. 
[0180] In addition, a reference number 1700 is a pixel electrode and a reference number 1702 shows the 
field (electrical-potential-difference impression field to liquid crystal) where the pixel electrode 1700 
impresses an electrical potential difference to liquid crystal 460. The orientation film is omitted among 
drawing. The pixel electrode 1700 is constituted by metals (in the case of the liquid crystal panel of a 
reflective mold), such as ITO (in the case of the liquid crystal panel of a light transmission mold), or 
aluminum. Moreover, in drawing 21 , in the electrical-potential-difference impression field 1702 to 
liquid crystal, although the substrate insulator layer 1000 under the pixel electrode 1700 (interlayer) is 
removed thoroughly, it is not necessarily limited to this, and since the substrate insulator layer 
(interlayer) 1000 is thin, when not becoming the hindrance of the electrical-potential-difference 
impression to liquid crystal, you may leave. 

[0181] Moreover, as shown in the right-hand side of drawing 21 , TFT (M2) which constitutes the driver 
section 444 is constituted including the source, the drain layers 1 100c and 1 lOOd, channel 1 lOOf, gate- 
dielectric-film 1200b, gate electrode 1300b, an insulator layer 1500, and the source drain electrodes 
1400c and 1400d. 

[0182] In addition, in drawing 21 , a reference number 480 is for example, an opposite substrate (for 
example, soda glass substrate), and a reference number 482 is a common electrode. Moreover, a 
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reference number 1000 is Si02 film, a reference number 1600 is an interlayer insulation film (for 

example, Si02 film), and a reference number 1800 is a glue line. Moreover, a reference number 1900 is 

a substrate (imprint object) which consists for example, of a soda glass substrate. 

[0183] (Manufacture process of a liquid crystal display) The manufacture process of the liquid crystal 

display of drawing 21 is hereafter explained with reference to drawing 23 - drawing 27 . 

[0184] First, it forms through the same manufacture process as drawing 8 - drawing 1 8 on the substrate 

(for example, quartz substrate) 3000 which it is reliable in TFT (Ml, M2) like drawing 23 , and 

penetrates laser light, and a protective coat 1600 is constituted. In addition, in drawing 23 , a reference 

number 3100 is a detached core (laser absorption layer) into which the ion for exfoliation acceleration is 

poured. Moreover, in drawing 23 , both TFT(s) (Ml, M2) are taken as MOSFET of n mold. However, it 

is good also as not the thing limited to this but MOSFET of p mold, and CMOS structure. 

[0185] Next, as shown in drawing 24 , a protective coat 1600 and the substrate insulator layer 1000 are 

etched selectively, and openings 4000 and 4200 are formed selectively. These two openings are 

simultaneously formed using a common etching process. In addition, although the substrate insulator 

layer (interlayer) 1000 is thoroughly removed in opening 4200 in drawing 24 , it is not necessarily 

limited to this, and since the substrate insulator layer (interlayer) 1000 is thin, when not becoming the 

hindrance of the electrical-potential-difference impression to liquid crystal, you may leave. 

[0186] Next, as shown in drawing 25 , the pixel electrode 1700 which consists of metals, such as ITO 

film or aluminum, is formed. In using the ITO film, it becomes the liquid crystal panel of a transparency 

mold, and in using metals, such as aluminum, it becomes the liquid crystal panel of a reflective mold. 

Next, as shown in drawing 26 , a substrate 1900 is joined through a glue line 1800 (adhesion). 

[0187] Next, excimer laser light is irradiated from the rear face of a substrate 3000, the operation by the 

ion for exfoliation acceleration is also used, and a detached core 120 is made to produce an exfoliation 

phenomenon, as shown in drawing 26 . Then, a substrate 3000 is torn off. Since the force like ** is not 

required for tearing off at this time, a mechanical damage does not arise in TFT. 

[0188] Next, a detached core (laser absorption layer) 3100 is removed. Thereby, the active-matrix 

substrate 440 as shown in drawing 27 is completed. It has exposed and the electric connection with 

liquid crystal is possible for the base (field of a reference number 1702) of the pixel electrode 1700. 

Then, the orientation film is formed in the front face of the insulator layer (interlayers, such as Si02) 

1000 of the active-matrix substrate 440, and pixel electrode 1702 front face, and orientation processing 

is performed. The orientation film is omitted in drawing 27 . 

[0189] And the pixel electrode 1709 and the common electrode which counters are further formed in the 
front face, the opposite substrate 480 and the active MATORIKU substrate 440 of drawing 21 with 
which orientation processing of the front face was carried out are closed with a sealing agent (sealant), 
liquid crystal is enclosed among both substrates, and a liquid crystal display as shown in drawing 21 is 
completed. 

[0190] The gestalt of operation of the 5 th of this invention is shown in <gestalt of the 5 th operation> 
drawing 28 . 

[0191] With the gestalt of this operation, multiple-times activation of the imprint approach of an above- 
mentioned thin film device is carried out, on a larger substrate (imprint object) than the substrate of an 
imprinting agency, two or more patterns containing a thin film device are imprinted, and a large-scale 
active-matrix substrate is formed eventually. 

[0192] That is, on the big substrate 7000, the imprint of multiple times is performed and the pixel 
sections 7100a-7100P are formed. TFT and wiring are formed in the pixel section as surrounded and 
shown to the drawing 28 upside by the alternate long and short dash line. In drawing 28 , a reference 
number 7210 is the scanning line, a reference number 7200 is a signal line and a reference number 7230 
is [ a reference number 7220 is a gate electrode and ] a pixel electrode. 

[0193] The large-scale active-matrix substrate carrying a reliable thin film device can be created by 
repeating and using a reliable substrate or carrying out multiple-times activation of the imprint of a thin 
film pattern using two or more 1st substrates. 

[0194] The gestalt of operation of the 6th of <gestalt of the 6th operation> this invention is shown in 
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drawing 29 . 

[0195] The description of the gestalt of this operation is imprinting two or more patterns containing the 
thin film device (that is, thin film device with which minimum line width's differs) with which multiple- 
times activation of the imprint approach of an above-mentioned thin film device is carried out, and 
design rules 1 (that is, design rule's when carrying out a pattern design's) differ on a bigger substrate than 
the substrate top of an imprinting agency. 

[0196] In drawing 29 , the driver circuit (8000-8032) created in the more detailed manufacture process 
rather than the pixel section (7100a-7100p) is created around the substrate 6000 by the imprint of 
multiple times in the active-matrix substrate of driver loading. 

[0197] Since the shift register which constitutes a driver circuit carries out actuation of a logic level to 
the bottom of a low battery, rather than Pixel TFT, pressure-proofing may be low, and as it is therefore 
set to TFT more detailed than Pixel TFT, high integration can be attained. 

[0198] According to the gestalt of this operation, two or more circuits where design rule level differs 
(that is, manufacture processes differ) are realizable on one substrate. In addition, since high pressure- 
proofing is the need like Pixel TFT, a sampling means (thin film transistor M2 of drawing 22 ) to sample 
a data signal by control of a shift register may be formed with the same process as Pixel TFT / same 
design rule. 
[0199] 

[Example] Next, the concrete example of this invention is explained. 

[0200] (Example 1) The quartz substrate (1630 degrees C, a strain point: softening temperature : 1070 
degrees C, permeability of excimer laser : about 100%) with a 50mm[ 50mm by ] x thickness of 1.1mm 
was prepared, and the amorphous silicon (a-Si) film was formed in one side of this quartz substrate as a 
detached core (laser beam absorption layer) with the low voltage CVD method (Si2 H6 gas, 425 degrees 
C). The thickness of a detached core was lOOnm. 

[0201] Next, it is Si02 as an interlayer on a detached core. The film was formed with the ECR-CVD 
method (SiH4+02 gas, 100 degrees C). An interlayer's thickness was 200nm. 

[0202] Next, the amorphous silicon film of 50nm of thickness was formed as a transferred layer on the 
interlayer with the low voltage CVD method (Si2 H6 gas, 425 degrees C), a laser beam (wavelength of 
308nm) is irradiated, this amorphous silicon film was crystallized, and it considered as the polish recon 
film. Then, to this polish recon film, predetermined pattern NINGU was given and the field used as the 
source drain channel of a thin film transistor was formed, then, a TEOS-CVD method (SiH4+02 gas) ~ 
1200nm gate dielectric film Si02 after forming, form a gate electrode (structure where laminating 
formation of the refractory metals, such as Mo, was carried out at polish recon), on gate dielectric film, 
and it carries out an ion implantation, using a gate electrode as a mask — self align — like (selfer line) — 
the source drain field was formed and the thin film transistor was formed. At this time, the hydrogen ion 
was poured into coincidence at the detached core. Then, the electrode connected to a source drain field 
and wiring, and wiring which leads to a gate electrode are formed if needed. Although aluminum is used 
for these electrodes and wiring, it is not limited to this. Moreover, when worrying about melting of 
aluminum by the laser radiation of an after process, a high-melting metal (what is not fused by the laser 
radiation of an after process) may be used rather than aluminum. 

[0203] Next, ultraviolet curing mold adhesives were applied on said thin film transistor (thickness: 100 
micrometers), further, after joining a transparent large-sized glass substrate (soda glass, softening- 
temperature: 740 degree C, a strain point: 5 1 1 degrees C) with a 300mm[ 200mm by ] x thickness of 
1 .1mm to the paint film as an imprint object, ultraviolet rays were irradiated from the glass substrate 
side, adhesives were stiffened, and adhesion immobilization of these was carried out. 
[0204] Next, Xe-Cl excimer laser (wavelength: 308nm) was irradiated from the quartz substrate side, 
and the detached core was made to produce exfoliation (exfoliation in a layer, and interfacial peeling) by 
carrying out the beam scan shown after drawing 3 1 . The irradiated energy density of Xe-Cl excimer 
laser was 250 mJ/cm2, and irradiation time was 20ns. In addition, the exposure of excimer laser had a 
spot beam exposure and a line beam exposure, and when it was a spot beam exposure, the spot exposure 
was carried out to the predetermined unit field (for example, 8mmx8mm), and it irradiated this spot 
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exposure, carrying out a beam scan so that the exposure field of each time may not lap (it does not lap 
all around like). Moreover, in the line beam exposure, it irradiated, carrying out the beam scan of the 
predetermined unit field (for example, 378mmx0.1mm and 378mmx0.3mm (field where, as for these, 
90% or more of energy is obtained)) similarly, so that the exposure field of each time may not lap. 
[0205] Then, the quartz substrate and the glass substrate (imprint object) were torn off in the detached 
core, and the thin film transistor and interlayer who were formed on the quartz substrate were imprinted 
to the glass substrate side. 

[0206] Then, etching, washing, or those combination removed the detached core adhering to the front 
face of the middle class by the side of a glass substrate. Moreover, processing with the same said of a 
quartz substrate was performed, and the reuse was presented. 

[0207] In addition, if the glass substrate used as an imprint object is a bigger substrate than a quartz 
substrate, the imprint to a glass substrate from a quartz substrate like this example can be repeatedly 
carried out to a superficially different field, and many thin film transistors can be formed on a glass 
substrate from the number of the thin film transistors which can be formed in a quartz substrate. 
Furthermore, on a glass substrate, a laminating can be carried out repeatedly and more thin film 
transistors can be formed similarly. 

[0208] (Example 2) a detached core « a separation stratification process ~ H (hydrogen) - 20at(s)% - 
the thin film transistor was imprinted like the example 1 except having considered as the amorphous 
silicon film to contain. 

[0209] In addition, adjustment of the amount of H in the amorphous silicon film was performed by 
setting up suitably the conditions at the time of membrane formation by the low voltage CVD method. 
[0210] (Example 3) The thin film transistor was imprinted like the example 1 except having used the 
detached core as the ceramic thin film (presentation-bTi03, thickness: 200nm) formed with the sol-gel 
method with the spin coat. 

[021 1] (Example 4) The thin film transistor was imprinted like the example 1 except having used the 
detached core as the ceramic thin film (presentation: BaTi03, thickness :400nm) formed by sputtering. 
[0212] (Example 5) The thin film transistor was imprinted like the example 1 except having used the 
detached core as the ceramic thin film (presentation :P b (Zr Ti)03 (PZT) and thickness: 50nm) formed 
by the laser-ablation method. 

[0213] (Example 6) The thin film transistor was imprinted like the example 1 except having used the 
detached core as the polyimide film (thickness: 200nm) formed with the spin coat. 
[0214] (Example 7) The thin film transistor was imprinted like the example 1 except having used the 
detached core as the polyphenylene sulfide film (thickness: 200nm) formed with the spin coat. 
[0215] (Example 8) The thin film transistor was imprinted like the example 1 except having used the 
detached core as aluminum layer (thickness: 300nm) formed by sputtering. 

[0216] (Example 9) As an exposure light, the thin film transistor was imprinted like the example 2 
except having used Kr-F excimer laser (wavelength: 248nm). In addition, the energy density of the 
irradiated laser was 250 mJ/cm2, and irradiation time was 20ns. 

[0217] (Example 10) As an exposure light, the thin film transistor was imprinted like the example 2 
except having used Nd-YAIG laser (wavelength: 1068nm). In addition, the energy density of the 
irradiated laser was 400 mJ/cm2, and irradiation time was 20ns. 

[0218] (Example 11) The thin film transistor was imprinted like the example 1 except having considered 
as the thin film transistor of the polish recon film (80nm of thickness) by elevated-temperature process 
1000 degree C as a transferred layer. 

[0219] (Example 12) As an imprint object, the thin film transistor was imprinted like the example 1 
except having used the transparence substrate made from a polycarbonate (glass transition point: 130 
degrees C). 

[0220] (Example 13) As an imprint object, the thin film transistor was imprinted like the example 2 
except having used the transparence substrate made of an AS resin (glass transition point: 70-90 degrees 
C). 

[0221] (Example 14) As an imprint object, the thin film transistor was imprinted like the example 3 
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except having used the transparence substrate made from polymethylmethacrylate (glass transition 
point: 70-90 degrees C). 

[0222] (Example 15) As an imprint object, the thin film transistor was imprinted like the example 5 
except having used the transparence substrate made from polyethylene terephthalate (glass transition 
point: 67 degrees C). 

[0223] (Example 16) As an imprint object, the thin film transistor was imprinted like the example 6 
except having used the transparence substrate made from high density polyethylene (glass transition 
point: 77-90 degrees C). 

(Example 17) As an imprint object, the thin film transistor was imprinted like the example 9 except 
having used the transparence substrate made from a polyamide (glass transition point: 145 degrees C). 
[0224] (Example 18) As an imprint object, the thin film transistor was imprinted like the example 10 
except having used the transparence substrate made of an epoxy resin (glass transition point: 120 
degrees C). 

[0225] (Example 19) As an imprint object, the thin film transistor was imprinted like the example 1 1 
except having used the transparence substrate made from polymethylmethacrylate (glass transition 
point: 70-90 degrees C). 

[0226] About examples 1-19, when the condition of the imprinted thin film transistor was guessed the 
** view under the naked eye and the microscope, respectively, all had neither a defect nor 
nonuniformity and the imprint was made by homogeneity. 

[0227] As stated above, when using the imprint technique of this invention, it was able to become 
possible to imprint a thin film device (transferred layer) to various imprint objects, especially exfoliation 
of a substrate required for an imprint was able to be performed reasonable, without acting too much 
force, or [ that a thin film cannot be formed directly by this ] ~ or it can be formed by imprint also to 
what consisted of an ingredient unsuitable for forming, an ingredient with easy shaping, a cheap 
ingredient, etc., the large-sized body which is hard to move. 

[0228] That in which properties, such as thermal resistance and corrosion resistance, are inferior 
compared with various synthetic resin or a substrate ingredient like glass material with the low melting 
point can be used especially for an imprint object, therefore - for example, it can face manufacturing the 
liquid crystal display in which the thin film transistor (especially poly-Si TFT) was formed on the 
transparence substrate, and a large-sized and cheap liquid crystal display can be easily manufactured 
now as an imprint object as a substrate using the quartz-glass substrate which is excellent in thermal 
resistance by using a transparence substrate of the ingredient which it is cheap and processing tends to 
carry out like glass material with low various synthetic resin and melting point. Such an advantage is the 
same also about manufacture of not only a liquid crystal display but other devices. 
[0229] Moreover, although the above advantages are enjoyed, since a transferred layer like a functional 
thin film can be formed to a heat-resistant high substrate like a reliable substrate, especially a quartz- 
glass substrate and patterning can be carried out further, a reliable functional thin film can be formed on 
an imprint object irrespective of the material property of an imprint object. 
[0230] Moreover, although such a reliable substrate is expensive, it is also possible to reuse it and, 
therefore, a manufacturing cost is also reduced. 
[0231] 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the sectional view showing the 1st process in the gestalt of implementation of the 1st of 
the imprint approach of the thin film device of this invention. 

[Drawing 2] It is the sectional view showing the 2nd process in the gestalt of implementation of the 1st 
of the imprint approach of the thin film device of this invention. 

[Drawing 3] It is the sectional view showing the 3rd process in the gestalt of implementation of the 1st 
of the imprint approach of the thin film device of this invention. 

[Drawing 4] It is the sectional view showing the 4th process in the gestalt of implementation of the 1st 
of the imprint approach of the thin film device of this invention. 

[Drawing 5] It is the sectional view showing the 5th process in the gestalt of implementation of the 1st 
of the imprint approach of the thin film device of this invention. 

[Drawing 6] It is the sectional view showing the 6th process in the gestalt of implementation of the 1st 
of the imprint approach of the thin film device of this invention. 

[Drawin g 7] It is drawing showing change of the permeability to the wavelength of the laser light of the 
1st substrate (substrate 100 of drawing 1 ). 

[Drawin g 8] It is the sectional view showing the 1st process for forming the thin film device of drawing 
2. 

[Drawing 9] It is the sectional view showing the 2nd process for forming the thin film device of drawing 
2 . 

[Drawing 10] It is the sectional view showing the 3rd process for forming the thin film device of 
drawing 2 . 

[Drawin g 11] It is the sectional view showing the 4th process for forming the thin film device of 
drawing 2 . 

[Drawing 12] It is the sectional view showing the 5th process for forming the thin film device of 
drawing 2 . 

[Drawing 13] It is the sectional view showing the 6th process for forming the thin film device of 
drawing 2 . 

[Drawing 14] It is the sectional view showing the 7th process for forming the thin film device of 
drawing 2 . 

[Drawing 15] It is a sectional view to show the process shown in drawing 3 in a detail. 

[Drawing 16] It is a sectional view to show the detail of the process shown in drawing 4 . 

[Drawing 17 ] It is a sectional view to show the detail of the process shown in drawing 5 . 

[Drawing 18] It is a sectional view to show the detail of the process shown in drawing 6 . 

[Drawing 19] (a) and (b) are both the perspective views of the microcomputer manufactured using this 

invention. 

[Drawing 20] It is drawing for explaining the configuration of a liquid crystal display. 

[Drawing 21] It is drawing showing the cross-section structure of the important section of a liquid 

crystal display. 
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[Drawing 22] It is drawing for explaining the configuration of the important section of a liquid crystal 
display. 

[Drawing 23] It is the sectional view of the device in which the 1st process of the manufacture approach 
of the active-matrix substrate using this invention is shown. 

[Drawing 24 ] It is the sectional view of the device in which the 2nd process of the manufacture approach 
of the active-matrix substrate using this invention is shown. 

[Drawing 25] It is the sectional view of the device in which the 3rd process of the manufacture approach 
of the active-matrix substrate using this invention is shown. 

[Drawing 26] It is the sectional view of the device in which the 4th process of the manufacture approach 
of the active-matrix substrate using this invention is shown. 

[Drawing 27] It is the sectional view of the device in which the 5th process of the manufacture approach 
of the active-matrix substrate using this invention is shown. 

[Drawing 28 ] It is drawing 0 fa****** sake about other examples of the imprint approach of the thin 
film device of this invention. 

[Drawing 29] It is drawing 0 fa****** sake about the example of further others of the imprint approach 
of the thin film device of this invention. 

[Drawing 30] It is drawing 0 fa****** sake about the modification of the imprint approach of the thin 
film device of this invention. 

[Drawin g 31] It is the sectional view showing the impregnation process of the ion for exfoliation 
acceleration carried out after the process of drawing 9 . 

[Drawing 32] It is the sectional view showing the impregnation process of the ion for exfoliation 
acceleration carried out after the process of drawing 10 . 

[Drawing 33] The additional processing at the time of the 2 times imprint performed by continuing at 
the process of drawing 6 is the outline sectional view showing 1. 

[Drawing 34] The additional processing at the time of the 2 times imprint performed by continuing at 
the process of drawing 33 is the outline sectional view showing 2. 

[Drawing 35] The additional processing at the time of the 2 times imprint performed by continuing at 

the process of drawing 34 is the outline sectional view showing 3. 

[Description of Notations] 

100 Substrate 

120 Detached Core 

140 Thin Film Device Layer 

160 Glue Line 

180 Imprint Object 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st process which forms a detached core on a substrate, and the 2nd process 
which forms a thin film device on said detached core, The 3rd process which produces an 
exfoliation phenomenon in the inside of the layer of said detached core, and/or an interface, and 
makes said substrate exfoliate from said detached core, The exfoliation approach of the thin film 
device which is the exfoliation approach of a thin film device of ****(ing), and is characterized by 
preparing like ion grouting which pours ion into said detached core before said 3rd process. 
[Claim 2] The exfoliation approach of the thin film device characterized by including the process 
which makes said ion poured into said detached core gasificate at said three processes in claim 
1. 

[Claim 3] It is the exfoliation approach of the thin film device characterized by including the 
process in which said 3rd process carries out an optical exposure in claim 2 at an account 
detached core. 

[Claim 4] The exfoliation approach of the thin film device characterized by cutting association of 
the atom or molecule which constitutes said detached core like said ion grouting with said ion in 
claim 1 thru/or either of 3, and giving a damage beforehand to said detached core. 
[Claim 5] The exfoliation approach of the thin film device characterized by changing the property 
of said detached core with said ion, and weakening the adhesion of said detached core and said 
substrate beforehand like said ion grouting in claim 1 thru/or either of 4. 

[Claim 6] It is the exfoliation approach of the thin film device which said 2nd process has a thin 
film transistor formation process for forming a thin film transistor in claim 1 thru/or either of 5, 
and is characterized by carrying out said thin film transistor formation process after said channel 
layer formation process like said ion grouting including a channel layer formation process. 
[Claim 7] It is the exfoliation approach of the thin film device characterized by carrying out said 
thin film transistor formation process after said channel pattern formation process like said ion 
grouting in claim 6 including a channel pattern formation process after said channel layer 
formation process. 

[Claim 8] It is the exfoliation approach of the thin film device characterized by forming a mask 
among said channel layers like said ion grouting in claims 6 or 7 on a channel field and the 
becoming field, and carrying out. 

[Claim 9] It is the exfoliation approach of the thin film device characterized by being the process 
in which said thin film transistor formation process forms gate dielectric film on this channel 
pattern after said channel pattern formation process in claim 7, and on this gate dielectric film, 
and carrying out like said ion grouting by using said gate electrode as a mask including said 
channel field and the process which forms a gate electrode in the field which counters. 
[Claim 10] It is the exfoliation approach of the thin film device characterized by pouring into 
coincidence the impurity ion driven into either [ at least ] the source field in said channel 
pattern, or a drain field like said ion grouting in claims 8 or 9, and said ion which mass is lighter 
than it and is driven into said detached core. 

[Claim 11] Like said ion grouting, it is the exfoliation approach of the thin film device 
characterized by carrying out in front of said crystallization process including the crystallization 
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process which said thin film transistor formation process carries out laser annealing of the 
process which forms an amorphous silicon layer as said channel layer, and its account 
amorphous silicon layer of back to front in claim 6, and is crystallized. 

[Claim 12] It is the exfoliation approach of the thin film device characterized by said ion being a 
hydrogen ion in claim 1 thru/or either of 11. 

[Claim 13] The exfoliation approach of the thin film device characterized by making into less than 
350 degrees C process temperature of the process at which said ion grouting is carried out 
behind in claim 12. 

[Claim 14] The thin film device which uses the exfoliation approach of** for claim 1 thru/or 
either of 13, exfoliates from said substrate, and changes. 

[Claim 15] The active-matrix substrate which is a active-matrix substrate with which the pixel 
section is constituted including the thin film transistor arranged in the shape of a matrix, and the 
pixel electrode connected to the end of the thin film transistor, and was manufactured by 
imprinting the thin film transistor of said pixel section using an approach according to claim 6 to 
13. 

[Claim 16] The liquid crystal display manufactured using the active-matrix substrate according 
to claim 15. 

[Claim 17] The 1st process which forms the 1st detached core on a substrate, and the 2nd 
process which forms the transferred layer containing a thin film device on said 1st detached 
core, The 3rd process which forms the 2nd detached core which consists of water solubility or 
organic solvent melting nature adhesives on said transferred layer, It borders on said 1st 
detached core at the 4th process which joins a primary imprint object on said 2nd detached 
core. The 5th process which removes said substrate from said transferred layer, and the 6th 
process which joins a secondary imprint object to the inferior surface of tongue of said 
transferred layer, The imprint approach of the thin film device characterized by imprinting said 
transferred layer which said 2nd detached core is contacted to water or an organic solvent, has 
the 7th process which removes said primary imprint object from said transferred layer bordering 
on said 2nd detached core, and contains said thin film device on a secondary imprint object 
[Claim 18] The 1st process which forms the 1st detached core on a substrate, and the 2nd 
process which forms the transferred layer containing a thin film device on said 1st detached 
core, The 3rd process which forms the 2nd detached core which consists of the adhesives which 
have an exfoliation operation by heating or UV irradiation on said transferred layer, It borders on 
said 1st detached core at the 4th process which joins a primary imprint object on said 2nd 
detached core. The 5th process which removes said substrate from said transferred layer, and 
the 6th process which joins a secondary imprint object to the inferior surface of tongue of said 
transferred layer, The imprint approach of the thin film device characterized by imprinting said 
transferred layer which carries out UV irradiation, has heating or the 7th process which removes 
said primary imprint object from said transferred layer bordering on said 2nd detached core for 
said 2nd detached core, and contains said thin film device on a secondary imprint object. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exfoliation approach of a thin film device, 
the imprint approach of a thin film device, a thin film device, a active-matrix substrate, and a 
liquid crystal display. 
[0002] 

[Background of the Invention] For example, it faces manufacturing the liquid crystal display using 
a thin film transistor (TFT), and passes through the process which forms a thin film transistor by 
CVD etc. on a substrate. Since the process which forms a thin film transistor on a substrate is 
accompanied by high temperature processing, a substrate needs to use what has the high thing, 
i.e., the softening temperature, and the high melting point of the quality of the material which is 
excellent in thermal resistance. Therefore, in current, quartz glass is used as a substrate which 
bears the temperature of about 1000 degrees C, and heat-resisting glass is used as a substrate 
which bears the temperature around 500 degrees C. 

[0003] As mentioned above, the substrate carrying a thin film device must satisfy the conditions 
for manufacturing those thin film devices. That is, it is determined that the substrate to be used 
will surely fulfill the manufacture conditions of the device carried. 

[0004] However, when its attention is paid only to the phase after the substrate carrying thin 
film devices, such as TFT, is completed, above-mentioned "substrate" is not sometimes 
necessarily desirable. 

[0005] For example, although a quartz substrate, a heat-resisting glass substrate, etc. are used 
as mentioned above when passing through the manufacture process accompanied by high 
temperature processing, these are very expensive, therefore cause the rise of a product price. 
[0006] Moreover, a glass substrate has the property for it to be heavy and to be easy to be 
divided. Although what cannot break easily even if it is cheap as much as possible, it is light and 
it bears and drops also on deformation of some with the liquid crystal display used for portable 
electronic devices, such as a palmtop computer and a portable telephone, is desirable, actually, a 
glass substrate is heavy, and is weak to deformation, and it is common that there is fear of 
destruction by fall. 

[0007] That is, it was very difficult for a slot to be between the desirable properties required of 
the constraint which comes from manufacture conditions, and a product, and to satisfy the 
conditions and property of these both sides to it 

[0008] Then, an applicant for this patent has proposed the technique of exfoliating from the 1st 
substrate and making the 2nd substrate imprinting this thin film device, after forming a thin film 
device on the 1st substrate in the conventional process (Japanese Patent Application No. No. 
225643 [ eight to ]). For this reason, the detached core is formed between the 1st substrate and 
the thin film device which is a transferred layer. The thin film device which is a transferred layer 
is made to exfoliate from the 1st substrate, and this transferred layer is made to imprint to a 2nd 
substrate side by irradiating light at this detached core. 
[0009] 

[Problem(s) to be Solved by the Invention] According to the experiment of this invention person, 



http://www4.ipdl jpo.gojp/cgi-bin/tran_web_cgi^ejje 



2004/07/16 



2/21 s<— is 



when making a thin film device exfoliate from the 1st substrate, it was discovered that an 
exfoliation phenomenon may not fully arise in a detached core only by irradiating light at a 
detached core. 

[0010] And it became clear that it was [ of this invention person ] dependent on the property of 
a detached core wholeheartedly whether it is easy to produce this exfoliation phenomenon 
according to research. 

[0011] Furthermore, the technical problem that it will differ mutually had the laminating relation 
of the transferred layer to the 1st substrate used when manufacturing a transferred layer, and 
the laminating relation of the transferred layer to the 2nd substrate which is the imprint place of 
the transferred layer. 

[0012] Then, this invention is to offer the thin film device, active-matrix substrate, and liquid 
crystal display which use it for the exfoliation approach list of a thin film device compensate 
[ list ] that it will be in the condition that a detached core tends to exfoliate, and it was made to 
make a thin film device exfoliate easily from a substrate, and are manufactured in front of the 
process which makes a detached core produce an exfoliation phenomenon in exfoliation. 
[0013] Other purposes of this invention are to offer the imprint approach of the thin film device 
which can make in agreement the laminating relation of the transferred layer to the substrate 
used at the time of manufacture of a transferred layer, and the laminating relation of the 
transferred layer to the imprint object which is the imprint place of the transferred layer. 
[0014] 

[Means for Solving the Problem] The 1st process at which invention according to claim 1 forms 
a detached core on a substrate, and the 2nd process which forms a thin film device on said 
detached core, An exfoliation phenomenon is produced in the inside of the layer of said detached 
core, and/or an interface, and it is characterized by preparing like ion grouting which pours ion 
into said detached core before said 3rd process in the exfoliation approach of a thin film device 
of having the 3rd process which makes said substrate exfoliating from said detached core. 
[0015] The detached core which has the property which absorbs light that the dependability in 
device manufacture is high, on substrates, such as a quartz substrate, is prepared, for example, 
and thin film devices, such as TFT, are formed on the substrate. It joins to the imprint object of 
a request of a thin film device through the glue line preferably next Light is irradiated after that 
at a detached core, and it produces and cheats out of an exfoliation phenomenon in the 
detached core. Thereby, a thin film device can be made to exfoliate from a substrate by applying 
the force to a substrate. 

[0016] The exfoliation phenomenon of the detached core in an exfoliation process can become 
remarkable, and a thin film device can be made to exfoliate from a substrate certainly by pouring 
ion into a detached core in front of an exfoliation process at this time. 

[0017] Here, by pouring ion into a detached core beforehand, the operation defined as either of 
claims 2~5 is made, and the exfoliation phenomenon of a detached core becomes remarkable. 
[0018] According to claim 2, the process by which said ion poured into said detached core is 
gasificated is included in said three processes. If the ion in a detached core is gasificated, in a 
detached core, internal pressure will arise and the exfoliation phenomenon will be promoted. 
[0019] In this case, light can be irradiated at a detached core and the ion for exfoliation can be 
made to gasificate by that light, as shown in claim 3. If an optical exposure is carried out at this 
time [ side / of a substrate / rear-face ], the quantity of light by which optical incidence is 
carried out to a thin film device layer can be reduced, and degradation of that property can be 
prevented. 

[0020] According to claim 4, like said ion grouting, association of the atom or molecule which 
constitutes said detached core with said ion is cut, and a damage is beforehand given to said 
detached core. Therefore, the exfoliation phenomenon in the detached core produced at a 
subsequent exfoliation process is promoted. 

[0021] According to claim 5, like said ion grouting, the property of said detached core is changed 
with said ion, and the adhesion of said detached core and said substrate is weakened 
beforehand. Therefore, the exfoliation phenomenon in the detached core produced at a 
subsequent exfoliation process is promoted. 
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[0022] Invention of claim 6 has a thin film transistor formation process for said 2nd process to 
form a thin film transistor in claim 1 thru/or either of 5, and said thin film transistor formation 
process is characterized by carrying out after said channel layer formation process like said ion 
grouting including a channel layer formation process. 

[0023] A channel formation process turns into a high-temperature-processing process as 
compared with other processes. Therefore, it is because there is a possibility that ion may be 
emitted from a detached core at the time of subsequent high temperature processing when the 
ion for exfoliation phenomenon promotion is poured in before that at the detached core. 
[0024] Invention of claim 7 is characterized by carrying out said thin film transistor formation 
process after said channel pattern formation process like said ion grouting including a channel 
pattern formation process after said channel layer formation process in claim 6. 
[0025] If the channel pattern is formed, even if it pours in the ion for exfoliation phenomenon 
promotion from a channel pattern side, the area of the channel pattern itself which can serve as 
a failure of the impregnation will decrease. Therefore, it becomes that it is easy to make ion 
reach to a detached core. 

[0026] Invention of claim 8 is characterized by forming a mask among said channel layers on a 
channel field and the becoming field, and carrying out like said ion grouting in claims 6 or 7. 
[0027] It is because there is a possibility that transistor characteristics may deteriorate when 
ion is poured into a channel field. In addition, the process which carries out the mask of the 
channel field and carries out an ion implantation may be before channel pattern formation or 
after formation. 

[0028] In claim 9, said thin film transistor formation process is characterized by carrying out like 
said ion grouting by using said gate electrode as a mask after said channel pattern formation 
process including the process which forms gate dielectric film on this channel pattern, and the 
process which forms a gate electrode on this gate dielectric film in claim 7. 
[0029] Since a gate electrode is formed in a channel and the location which counters, a gate 
electrode can be used also [ field / channel ] as a mask with which ion prevents pouring into a 
channel field. In addition, according to the acceleration voltage of ion, a mask may be further 
formed on a gate electrode. 

[0030] Invention of claim 10 is characterized by pouring into coincidence the impurity ion driven 
into either [ at least ] the source field in said channel pattern, or a drain field, and said ion which 
mass is lighter than it and is driven into said detached core like said ion grouting in claims 8 or 9. 

[0031] If it carries out like this, it can be made to serve a double purpose like impurity ion 
grouting to the source and/or a drain field like ion grouting to a detached core. In addition, since 
mass is lighter than impurity ion, ion can reach to the detached core in a location deeper than 
the source and a drain field. 

[0032] Invention of claim 11 is characterized by carrying out said thin film transistor formation 
process in front of said crystallization process like said ion grouting including the process which 
forms an amorphous silicon layer as said channel layer, and the crystallization process which 
carries out laser annealing of the account amorphous silicon layer of back to front, and is 
crystallized in claim 6. 

[0033] Crystallinity is raised by the subsequent laser annealing process even if a damage should 
arise in a channel layer by operation like ion grouting. 

[0034] Invention of claim 12 is characterized by said ion being a hydrogen ion in claim 1 thru/or 
either of 1 1. 

[0035] If a hydrogen ion is poured into a detached core, it can be made to contribute to the 
operation shown in each of claims 2-4. Since mass is lighter than the source and the impurity 
ion (boron, Lynn, etc.) driven into a drain, especially the hydrogen ion also fits implementation of 
invention of claim 9. In addition, as ion which mainly produces gasification of claim 2, nitrogen ion 
etc. can be mentioned other than a hydrogen ion. Moreover, as ion which mainly produces the 
damage of claims 3 and 4, or an adhesion fall, Si ion etc. can be mentioned other than a 
hydrogen ion. 

[0036] Invention of claim 13 is characterized by said ion grouting making process temperature of 
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the process carried out behind less than 350 degrees C in claim 12. 

[0037] Since it begins to escape from the hydrogen poured into the detached core by being 
heated by 350 degrees C or more, as for the process which needs the process temperature of 
350 degrees C or more, it is as desirable as ion grouting to a detached core to carry out in front. 

[0038] Invention of claim 14 defines the thin film device which uses the exfoliation approach of 
** for claim 1 thru/or either of 13, exfoliates from said substrate, and changes. Since the 
exfoliation from a detached core is easy for this thin film device, there is little mechanical 
pressure which acts at the time of exfoliation, it ends, and can lessen the defect depending on 
the magnitude of that load. 

[0039] Invention of claim 15 is a active-matrix substrate with which the pixel section is 
constituted including the thin film transistor arranged in the shape of a matrix, and the pixel 
electrode connected to the end of the thin film transistor, and defines the active-matrix 
substrate manufactured by imprinting the thin film transistor of said pixel section using an 
approach according to claim 6 to 13. 

[0040] This active-matrix substrate as well as invention of claim 13 can lessen a defect 
[0041] Invention of claim 16 defines the liquid crystal display manufactured using the active- 
matrix substrate according to claim 15. 

[0042] Since the active-matrix substrate of claim 15 is used for this liquid crystal display, its 
defect as the whole liquid crystal display also decreases. 

[0043] The imprint approach of the thin film device concerning invention of claim 17 The 1st 
process which forms the 1st detached core on a substrate, and the 2nd process which forms the 
transferred layer containing a thin film device on said 1st detached core, The 3rd process which 
forms the 2nd detached core which consists of water solubility or organic solvent melting nature 
adhesives on said transferred layer, It borders on said 1st detached core at the 4th process 
which joins a primary imprint object on said 2nd detached core. The 5th process which removes 
said substrate from said transferred layer, and the 6th process which joins a secondary imprint 
object to the inferior surface of tongue of said transferred layer, Said 2nd detached core is 
contacted to water or an organic solvent, and it has the 7th process which removes said primary 
imprint object from said transferred layer bordering on said 2nd detached core, and is 
characterized by imprinting said transferred layer containing said thin film device on a secondary 
imprint object 

[0044] After removing the 1st detached core and joining a secondary imprint object to the 
inferior surface of tongue from the inferior surface of tongue of a transferred layer, it is made to 
secede from a primary imprint object from a transferred layer bordering on the 2nd detached 
core according to invention of claim 17. If it carries out like this, a secondary imprint object will 
exist in the location in which the original substrate was located to a transferred layer, and the 
laminating relation of the transferred layer to the original substrate and the laminating relation of 
the transferred layer to a secondary imprint object are in agreement here, since water-soluble 
adhesives or organic solvent melting nature adhesives is used as the 2nd detached core, the 2nd 
detached core is contacted to water or an organic solvent making it secede from a primary 
imprint object — being sufficient . 

[0045] By the imprint approach of the thin film device concerning invention of claim 18, as the 
2nd detached core under approach invention of claim 17, it replaces with the above-mentioned 
adhesives and the adhesives which can exfoliate by heating or ultraviolet rays are used. 
[0046] In this case, if the 2nd detached core is contacted in the adhesives which can exfoliate 
by heating or ultraviolet rays making it secede from a primary imprint object, the laminating 
relation of the transferred layer to the original substrate and the laminating relation of the 
transferred layer to a secondary imprint object can be made in agreement like invention of claim 
17. 

[0047] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0048] <Gestalt of the 1st operation> drawing 1 - drawing 6 are drawings for explaining the 
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imprint approach of the thin film device which will be the requisite for this invention. 

[0049] As shown in [process 1] drawing 1 , a detached core (light absorption layer) 120 is formed 

on a substrate 100. 

[0050] Hereafter, a substrate 100 and a detached core 120 are explained. 

[0051] ** What has the translucency which light may penetrate is used for the explanation 

substrate 100 about a substrate 100. 

[0052] In this case, as for the permeability of light, it is desirable that it is 10% or more, and it is 
more desirable that it is 50% or more. When this permeability is too low, attenuation (loss) of light 
becomes large and needs the big quantity of light by exfoliating a detached core 120. 
[0053] Moreover, as for a substrate 100, it is desirable to consist of reliable ingredients, and it is 
desirable to consist of ingredients which were excellent in thermal resistance especially. 
Although the reason has what process temperature becomes high depending on the class and 
formation approach (for example, about 350-1000 degrees C) in case it forms the transferred 
layer 140 and interlayer 142 who mention later, it is because the width of face of a setup of 
membrane formation conditions, such as the temperature condition, will spread even in such a 
case on the occasion of formation of the transferred layer 140 grade to a substrate 100 top if 
the substrate 100 is excellent in thermal resistance. 

[0054] Therefore, a substrate 100 has a desirable consisting-of [ the strain point ]-ingredients 
more than Tmax thing, when the maximum temperature in the case of formation of the 
transferred layer 140 is set to Tmax. A thing 350 degrees C or more has a desirable strain point, 
and, specifically, the component of a substrate 100 has a more desirable thing 500 degrees C or 
more. As such a thing, the heat resisting glass of quartz glass, Corning 7059, and NEC glass OA- 
2 grade is mentioned, for example. 

[0055] Moreover, although especially the thickness of a substrate 100 is not limited, it is 
desirable that it is about 0.1 -5.0mm, and it is usually more desirable that it is about 0.5-1. 5mm. If 
the thickness of a substrate 100 is too thin, a strong fall will be caused, and if too thick, when 
the permeability of a substrate 100 is low, it will become easy to produce attenuation of light In 
addition, when the permeability of the light of a substrate 100 is high, the thickness may exceed 
said upper limit In addition, as for the thickness of a substrate 100, it is desirable that it is 
uniform so that light can be irradiated at homogeneity. 

[0056] ** The explanation detached core 120 of a detached core 120 is receiving any one or two 
or more operations of physical operations (light, heat, etc.), chemical operations (chemical 
reaction with a drug solution etc.), or mechanical works (hauling force, vibration, etc.), that 
bonding strength is decreased or extinguished and this urges separation of a substrate 100 to it 
through this detached core 1 20. 

[0057] The light which it considers as this detached core 120, for example, is irradiated can be 
absorbed, and what has a property which produces exfoliation (henceforth "exfoliation in a layer" 
and "interfacial peeling") in the inside of that layer and/or an interface can be mentioned. What 
it arises that the bonding strength between the atoms of the matter which constitutes a 
detached core 120, or between molecules disappears or decreases, i.e., ablation, and results in 
the exfoliation in a layer and/or interfacial peeling by the exposure of light preferably is good. 
[0058] Furthermore, a gas may be emitted by the exposure of light from a detached core 1 20, 
and the separation effectiveness may be discovered. That is, a detached core 1 20 absorbs light, 
it becomes a gas to the case where the component contained in the detached core 120 serves 
as a gas, and it is emitted for a moment the steam is emitted, and it may contribute to 
separation. 

[0059] In this invention, after forming the detached core 120 which has such a property, it is the 
description to pour in the ion for exfoliation promotion into a detached core 1 20, and, thereby, 
the exfoliation phenomenon in the detached core 120 in a subsequent process is promoted. 
Therefore, a class will not be asked if the exfoliation phenomenon by the physical operation, 
chemical operation, or mechanical work mentioned above is promoted as ion for exfoliation 
promotion. 

[0060] Next, as a presentation of such a detached core 120, what is indicated by following A-E is 
mentioned, for example. 
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[0061] A. Amorphous silicon (a-Si) 

Hydrogen (H) may contain in this amorphous silicon. In this case, as for the content of H, it is 
desirable that it is extent more than 2 atom %, and it is more desirable that it is 2 - 20 atom % 
extent. Thus, if specified quantity content of the hydrogen (H) is carried out, by making light an 
exposure behind, hydrogen will be emitted, internal pressure will occur in a detached core 120, 
and it will become the force in which it exfoliates an up-and-down thin film. The content of the 
hydrogen in an amorphous silicon (H) can be adjusted by setting up suitably conditions, such as 
membrane formation conditions, for example, the gas presentation in CVD, gas pressure, a gas 
ambient atmosphere, a quantity of gas flow, temperature, substrate temperature, and injection 
power. 

[0062] With the gestalt of this operation, the ion implantation of the hydrogen ion can be carried 
out as ion for exfoliation promotion at one after formation of an amorphous silicon layer of 
stages as hydrogen is made to contain in a detached core 120 according to this process 
condition and also being mentioned later. Thereby, the hydrogen more than a constant rate can 
be made to contain in an amorphous silicon layer, without being influenced by the process 
conditions of an amorphous silicon. 

[0063] B. As various oxide ceramics, such as silicon oxide or a silicic-acid compound, titanium 
oxide or a titanic-acid compound, a zirconium dioxide or a zirconic acid compound, a lanthanum 
trioxide, or a lanthanum oxidation compound, ****** (ferroelectric), or semi-conductor silicon 
oxide, SiO, Si02, and Si 302 are mentioned, and K2Si03, Li2Si03, CaSi03 and ZrSi04, and 
Na2Si03 are mentioned as a silicic-acid compound, for example. 

[0064] TiO, Ti203, and Ti02 mention as titanium oxide — having — as a titanic-acid compound - 
- BaTi04, BaTi03, Ba2Ti 9O20, BaTi 5011, and CaTi03, SrTi03, PbTi03, MgTi03, ZrTi02, 
SnTi04 and aluminum2 — TiOS and FeTi03 are mentioned. 

[0065] As a zirconium dioxide, Zr02 is mentioned and BaZr03, ZrSi04, PbZr03, MgZr03, and 
K2Zr03 are mentioned as a zirconic acid compound, for example. 

[0066] C. The ceramics or dielectrics (ferroelectric), such as PZT, PLZT, PLLZT, and PBZT 
D. As nitride-ceramics E. organic polymeric-materials organic polymeric materials, such as 
silicon nitride, nitriding aluminum, and titanium nitride - CH- -CO- (ketone), -CONH- (amide), - 
NH- (imide), - As long as it is what has association (these association is cut by the exposure of 
light) of COO- (ester), -N=N- (azo), -CH=N- (CIF), etc., and the thing which has many these 
association especially, what kind of thing may be used. Moreover, organic polymeric materials 
may have aromatic hydrocarbon (1, two or more benzene rings, or condensed ring of those) in a 
constructive mood. 

[0067] As an example of such organic polymeric materials, polyethylene, polyolefine like 
polypropylene, polyimide, a polyamide, polyester, polymethylmethacrylate (PMMA), polyphenylene 
sulfide (PPS), polyether sulphone (PES), an epoxy resin, etc. are raised. 

[0068] F. As a metal metal, the alloy containing at least one of aluminum, Li, Ti, Mn, In, Sn, Y, La, 
Ce, Nd, Pr, Gd, Sm, or sorts of these is mentioned, for example. 

[0069] Moreover, although the thickness of a detached core 120 changes with terms and 
conditions, such as a presentation of the exfoliation purpose or a detached core 120, lamination, 
and the formation approach, it is desirable that it is 1nm - about 20 micrometers, it is more 
desirable that it is 5nm - about 2 micrometers, and it is usually still more desirable [ thickness ] 
that it is 5nm - about 1 micrometer. While enlarging power (quantity of light) of light in order to 
secure the good detachability of a detached core 120 if the homogeneity of membrane formation 
is spoiled, nonuniformity may arise in exfoliation, when the thickness of a detached core 120 is 
too small, and thickness is too thick, in case a detached core 120 is removed behind, the activity 
takes time amount. In addition, as for the thickness of a detached core 120, it is desirable that it 
is uniform as much as possible. 

[0070] Especially the formation approach of a detached core 120 is not limited, but is suitably 
chosen according to terms and conditions, such as a film presentation and thickness. For 
example, it CVD(s) (MOCVD and low voltage — CVD and ECR-CVD are included). Vacuum 
evaporationo, molecular beam deposition (MB), sputtering, ion plating, The various gaseous- 
phase forming-membranes methods, such as PVD, electroplating, immersion plating (dipping), 
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various plating, such as electroless deposition, and the Langmuir pro jet (LB) — law — The 
applying methods, such as a spin coat a spray coat, and a roll coat, various print processes, a 
replica method, the ink jet method, a powder jet process, etc. are mentioned, and it can also 
form or more [ of these ] combining two. 

[0071] For example, when the presentation of a detached core 120 is an amorphous silicon (a- 
Si), it is desirable to form membranes by CVD especially low voltage CVD, or plasma CVD. 
[0072] Moreover, when a detached core 120 is constituted from ceramics by the sol-gel method, 
or when it constitutes from organic polymeric materials, it is desirable the applying method and 
to form membranes with a spin coat especially. 

[0073] As shown in [a process 2], next drawing 2 , the transferred layer (thin film device layer) 
140 is formed on a detached core 120. Although the detail after this process 2 is later explained 
with reference to drawing 8 - drawing 18 , it is carrying out like ion grouting for exfoliation 
promotion to a detached core 120 with the gestalt of this operation in the middle of the process 
of drawin g 8 - drawing 13 . 

[0074] The expanded sectional view of K part (part shown by surrounding with 1 dotted-line 
chain line in drawing 2 ) of this thin film device layer 140 is shown in the right-hand side of 
drawing 2 . It is constituted including TFT (thin film transistor) formed on Si02 film (middle class) 
142, and the thin film device layer 140 possesses the source and the drain layer 146 which this 
TFT introduced n mold impurity into the polish recon layer, and were formed, the channel layer 
144, gate dielectric film 148, the gate electrode 150, an interlayer insulation film 154, and the 
electrode 152 that consists of aluminum so that it may be illustrated. 

[0075] Although Si02 film is used with the gestalt of this operation as an interlayer prepared in 
contact with a detached core 120, the insulator layer of others, such as Si3N4, can also be used. 
Although the thickness of Si02 film (interlayer) is suitably determined according to the formation 
purpose or extent of a function which can be demonstrated, it is desirable that it is 10nm - 
about 5 micrometers, and it is usually more desirable that it is 40nm - about 1 micrometer. What 
demonstrates at least one of the functions as the protective layer which an interlayer is formed 
for the various purpose, for example, protects the transferred layer 140 physically or chemically, 
an insulating layer, a conductive layer, the protection-from-light layer of laser light, the barrier 
layer for migration prevention, and a reflecting layer is mentioned. 

[0076] In addition, the middle class, such as Si02 film, may not be formed depending on the case, 
but the direct transferred layer (thin film device layer) 140 may be formed on a detached core 
120. 

[0077] The transferred layer 140 (thin film device layer) is a layer containing thin film devices, 
such as TFT as shown in the right-hand side of drawing 2 . 

[0078] As a thin film device, besides TFT, for example, a thin-film diode, The optoelectric 
transducer (the photosensor, solar battery) and silicon resistance element which consist of PIN 
junction of silicon, Other thin film semiconductor devices, an electrode (example: a transparent 
electrode like [TO and the mesa film), Actuators, such as a switching element, memory, and a 
piezoelectric device, a micro mirror (piezo thin film ceramics), There are a micro MAG device 
which combined a magnetic-recording thin film head, a coil, an inductor, the charge of a thin film 
quantity magnetic-permiable material, and them, a filter, reflective film, a dichroic mirror, etc. 
[0079] Such a thin film device is formed through usually comparatively high process temperature 
by relation with the formation approach. Therefore, as mentioned above in this case, as a 
substrate 100, the thing which has high dependability and which can bear that process 
temperature is needed. 

[0080] As shown in [a process 3], next drawing 3 , the thin film device layer 140 is joined to the 
imprint object 180 through a glue line 160 (adhesion). 

[0081] As a suitable example of the adhesives which constitute a glue line 160, various hardening 
mold adhesives, such as photo-curing mold adhesives, such as reaction hardening mold 
adhesives, heat-curing mold adhesives, and ultraviolet curing mold adhesives, and aversion 
hardening mold adhesives, are mentioned. As a presentation of adhesives, what kind of thing is 
sufficient as an epoxy system, an acrylate system, a silicone system, etc., for example. 
Formation of such a glue line 160 is made for example, by the applying method. 
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[0082] After applying hardening mold adhesives on the transferred layer (thin film device layer) 
140 and joining the imprint object 180 on it when using said hardening mold adhesives for 
example, said hardening mold adhesives are stiffened by the hardening approach according to the 
property of hardening mold adhesives, and the transferred layer (thin film device layer) 140 and 
the imprint object 180 are pasted up, and it fixes. [0083] when adhesives are photo-curing molds, 
light is irradiated from the substrate of light transmission nature, and both the outsides of an 
imprint object or — from one outside of the substrate 100 of light transmission nature, or the 
imprint object 180 of light transmission nature. As adhesives, photo-curing mold adhesives, such 
as an ultraviolet curing mold which cannot affect a thin film device layer easily, are desirable. 
[0084] Water-soluble adhesives can also be used as a glue line 160. As this kind of water-soluble 
adhesives, it is KEMISHIRU made from for example, KEMITEKKU, Inc. Three Bond 3046 (trade 
name) by U-451D (trade name) and Three Bond Co., Ltd. etc. can be mentioned. 
[0085] The adhesives which have melting nature to various kinds of organic solvents as a glue 
line 160 can also be used. 

[0086] As a glue line 160, the adhesives which present an exfoliation operation with heating can 
also be used. As this kind of adhesives, RIBAARUFA made from for example, Japanese east 
DENKO (trade name) can be used. 

[0087] As a glue line 160, the adhesives which present an exfoliation operation by UV irradiation 
can also be used. As this kind of adhesives, the dicing tape D-210 for glass ceramics by LINTEC 
Corp. and D-636 can be used. 

[0088] In addition, unlike illustration, a glue line 160 may be formed in the imprint object 180 side, 
and the transferred layer (thin film device layer) 140 may be pasted up on it In addition, when 
imprint object 180 the very thing has an adhesion function, for example, formation of a glue line 
1 60 may be omitted. 

[0089] although not limited especially as an imprint object 180 — a substrate (plate) — 
especially a transparence substrate is mentioned. In addition, such a substrate may be 
monotonous or may be a curve plate. Moreover, compared with said substrate 100, properties, 
such as thermal resistance and corrosion resistance, may be inferior in the imprint object 180. It 
is because the reason forms the transferred layer (thin film device layer) 140 in a substrate 100 
side in this invention, and imprints the transferred layer (thin film device layer) 140 on the imprint 
object 180 after that, so it does not depend on the temperature conditions in the case of 
formation of the transferred layer (thin film device layer) 140 etc. for the property required of 
the imprint object 180, especially thermal resistance. 

[0090] Therefore, when the maximum temperature in the case of formation of the transferred 
layer 140 is set to Tmax, a glass transition point (Tg) or softening temperature can use the 
following [ Tmax ] as a component of the imprint object 0. For example, a glass transition point 
(Tg) or softening temperature can constitute more preferably 800 degrees C or less of 500 
degrees C or less of imprint objects 180 from an ingredient 320 degrees C or less still more 
preferably. 

[0091] Moreover, although what has a certain amount of rigidity (reinforcement) as a mechanical 
property of the imprint object 180 is desirable, you may have flexibility and elasticity. 
[0092] As a component of such an imprint object 180, various synthetic resin or various glass 
material are mentioned, and various synthetic resin and the usual cheap glass material (low 
melting point) are desirable especially. 

[0093] As synthetic resin, any of thermoplastics and thermosetting resin are sufficient. For 
example, polyethylene, a polo propylene, an ethylene-pre pyrene copolymer, Polyolefines, such 
as an ethylene-vinylacetate copolymer (EVA), annular polyolefine, Denaturation polyolefine, a 
polyvinyl chloride, a polyvinylidene chloride, polystyrene, A polyamide, polyimide, polyamidoimide, 
a polycarbonate, Polly (4-methyl BENTEN -1), An ionomer, acrylic resin, polymethylmethacrylate, 
an acrylic-styrene copolymer (AS resin), Butadiene Styrene, a polio copolymer (EVOH), 
polyethylene terephthalate (PET), Polyester, such as polyp CHIREN terephthalate (PBT) and 
PURISHI do hexane terephthalate (PCT), A polyether, a polyether ketone (PEK), a polyether 
ether ketone (PEEK), Polyether imide, polyacetal (POM), polyphenylene oxide, Denaturation 
polyphenylene oxide, polyarylate, aromatic polyester (liquid crystal polymer), 
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Polytetrafluoroethylene, polyvinylidene fluoride, other fluorine system resin, A styrene system, a 
polyolefine system, a polyvinyl chloride system, a polyurethane system, Various thermoplastic 
elastomer, such as a fluororubber system and a chlorinated polyethylene system, EBOKISHI 
resin, phenol resin, a urea resin, melamine resin, unsaturated polyester, The copolymer which is 
mainly concerned with these, a blend object, a polymer alloy, etc. are mentioned, and silicone 
resin, polyurethane, etc. can be used combining 1 of sorts of these, and two sorts or more (as a 
layered product for example, more than two-layer). 

[0094] As glass material, silicic-acid glass (quartz glass), silicic-acid alkali glass, soda lime glass, 
potash lime glass, lead (alkali) glass, barium glass, borosilicate glass, etc. are mentioned, for 
example. Among these, compared with silicic-acid glass, the melting point is low, and shaping and 
processing are also comparatively easy the melting point, and, moreover, things other than 
silicic-acid glass have it, and are desirable. [ cheap ] 

[0095] When using what consisted of synthetic resin as an imprint object 180, while being able to 
fabricate the large-scale imprint object 180 in one, even if it is complicated configurations, such 
as what has a curve side and irregularity, it can manufacture easily, and the various advantages 
that ingredient cost and a manufacturing cost are also cheap can be enjoyed. Therefore, use of 
synthetic resin is advantageous when manufacturing a large-sized and cheap device (for 
example, liquid crystal display). 

[0096] In addition, the imprint object 180 may constitute some devices like what constitutes the 
device which became independent in itself like a liquid crystal cell, a color filter and an electrode 
layer, a dielectric layer, an insulating layer, and a semiconductor device. 

[0097] Furthermore, the imprint objects 180 may be matter, such as a metal, ceramics, a stone, 
and wood paper, and may be on the front face of the structures, such as a wall, a column, head 
lining, and a windowpane, further on the field of the arbitration which constitutes a certain article 
(superiors of the front-face top of the field top of a clock, and an air-conditioner, and a printed 
circuit board). 

[0098] As shown in [a process 4], next drawing 4 , light is irradiated from the rear-face side of a 
substrate 100. 

[0099] After this light penetrates a substrate 100, it is irradiated by the detached core 120. 
Thereby, the exfoliation in a layer and/or interfacial peeling arise in a detached core 120, and 
bonding strength is decreased or extinguished. 

[0100] It is presumed that it is what is depended on phase changes, such as that ablation 
produces the principle which the exfoliation in a layer and/or interfacial peeling of a detached 
core 120 produce in the component of a detached core 120 and emission of the gas contained in 
the detached core 120, melting further produced immediately after an exposure, and 
evapotranspiration. 

[0101] The fixed ingredient (component of a detached core 120) which absorbed exposure light 
is excited photochemistry-wise or thermally, ablation means association of the atom of the front 
face and interior or a molecule being cut, and emitting here, and it mainly appears as a 
phenomenon in which all or a part of component of a detached core 120 produces phase 
changes, such as melting and evapotranspiration (evaporation). Moreover, by said phase change, 
it may be in a minute firing condition and bonding strength may decline. 

[0102] Conditions, such as a presentation of a detached core 120, and a class of light irradiated 
as one of the factor of the, wavelength, reinforcement, the attainment depth, are mentioned by in 
addition to this being influenced by various factors they are [ whether a detached core 120 
produces the exfoliation in a layer interfacial peeling is produced, or ] the both. 
[0103] Here, with the gestalt of this operation, after formation of a detached core 120, in order 
to make detached core 120 the very thing produce an exfoliation phenomenon more certainly at 
this 4th process, the ion for exfoliation promotion is poured in. 

[0104] This ion for exfoliation promotion promotes three either of the followings, or the 
exfoliation phenomenon of the detached core [ in / for an operation of two or more 
combination / nothing and the 4th process ] 120 at least 

[0105] The ion for exfoliation promotion, for example, the hydrogen, (H) or nitrogen (N) with 
which one of them was poured into the detached core 120 by operation of this 4th process is 
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gasificated, and, thereby, exfoliation of a detached core 120 is promoted. 
[0106] Other one was set like ion grouting for exfoliation promotion, it cut association of the 
atom or molecule which constitutes a detached core 120 with the ion for exfoliation promotion, 
for example, hydrogen, (H), nitrogen (N), or silicon (Si), and has given the damage beforehand to 
the detached core 120. Therefore, in the detached core 120 to which the damage was given 
beforehand, exfoliation arises comparatively easily by operation of the 4th process. 
[0107] One of further others is set like ion grouting for exfoliation promotion, it changes the 
property of a detached core 120 with the ion for exfoliation promotion, for example, hydrogen, 
(H), nitrogen (N), or silicon (Si), and the adhesion of a detached core 120 and a substrate 100 
has weakened it beforehand. Also in this case, in the detached core 120 which the adhesion with 
a substrate was able to weaken, exfoliation arises comparatively easily by operation of the 4th 
process. 

[0108] As a light irradiated at the 4th process, if a detached core 120 is made to start the 
exfoliation in a layer, and/or interfacial peeling, what kind of thing may be used, for example, an 
X-ray, ultraviolet rays, the light, infrared radiation (heat ray), a laser beam, a millimeter wave, 
microwave, an electron ray, a radiation (alpha rays, beta rays, gamma ray), etc. will be mentioned. 
A laser beam is desirable at the point of being easy to produce exfoliation (ablation) of a 
detached core 1 20 also in it 

[0109] As laser equipment made to generate this laser beam, although various gas laser, solid 
state laser (semiconductor laser), etc. are mentioned, excimer laser, Nd-YAG laser, Ar laser, a 
C02 laser, a CO laser, helium-Ne laser, etc. are used suitably, and especially excimer laser is 
desirable also in it. 

[0110] Since it outputs high energy in a short wavelength region, extremely, excimer laser can 
make a detached core 120 produce ablation for a short time, and it can exfoliate a detached 
core 120, without making the imprint object 180 and substrate 100 grade which therefore adjoin 
produce most temperature rises (i.e., without it producing degradation and damage). 
[0111] Moreover, when it makes it faced that a detached core 120 produces ablation and there 
is a wavelength dependency of light, as for the wavelength of the laser beam irradiated, it is 
desirable that it is 100nm - about 350nm. 

[01 12] An example of permeability to the wavelength of light of a substrate 100 is shown in 
drawin g 7 . It has the property that permeability increases steeply to the wavelength of 200nm 
so that it may be illustrated. In such a case, light (wavelength of 308nm) with a wavelength of 
210nm or more, for example, Xe~CI excimer laser light KrF laser light (wavelength of 248nm), 
etc. are irradiated. 

[0113] Moreover, when making a detached core 120 cause phase changes, such as a gas 
evolution, evaporation, and sublimation, and giving a separation property to it as for the 
wavelength of the laser beam irradiated, it is desirable that it is about 350 to 1200nm. 
[01 14] Moreover, as for especially the energy density in the case of excimer laser, it is desirable 
the energy density of the laser beam irradiated and to consider as about two 10 - 5000 mJ/cm, 
and it is more desirable to consider as about two 100 - 500 mJ/cm. Moreover, as for irradiation 
time, it is desirable to be referred to as about 1 - 1000ns, and it is more desirable to be referred 
to as about 10 - 100ns. When sufficient ablation etc. does not arise, and an energy density is 
high, when an energy density is low or irradiation time is short, or irradiation time is long, there is 
a possibility of having a bad influence on the transferred layer 140 by the exposure light which 
penetrated the detached core 1 20. 

[0115] In addition, as a cure in case the exposure light which penetrated the detached core 120 
reaches even the transferred layer 140 and does a bad influence, as shown in drawing 30 , there 
is the approach of forming the metal membranes 1 24, such as a tantalum (Ta), on a detached 
core (laser absorption layer) 120, for example. Thereby, it is completely reflected by the 
interface of a metal membrane 124, and the laser light which penetrated the detached core 120 
does not have a bad influence on the thin film device above it 

[01 16] Next the force is applied to a substrate 100 and this substrate 100 is made to secede 
from a detached core 120, as shown in drawing 5 . Although not illustrated in drawing 5 , a 
detached core may adhere on a substrate 100 after this balking. 
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[0117] Next, as shown in drawing 6 , the extant detached core 120 is removed by the approach 
which combined approaches, such as washing, etching, ashing, and polish, or these. It means that 
the transferred layer (thin film device layer) 140 had been imprinted by the imprint object 180 by 
this. 

[0118] In addition, when a part of detached core has adhered also to the substrate 100 from 
which it seceded, it removes similarly. In addition, when the substrate 100 consists of an 
expensive ingredient like quartz glass, and a rare ingredient, reuse (recycle) is preferably 
presented with a substrate 100. That is, this invention can be applied to the substrate 100 to 
reuse, and usefulness is high. 

[01 19] The imprint to the imprint object 180 of the transferred layer (thin film device layer) 140 
is completed through each above process. Then, conductive layers, such as removal of Si02 film 
which adjoins the transferred layer (thin film device layer) 140, and wiring of a up to [ the 
transferred layer 140 ], formation of a desired protective coat, etc. can also be performed. 
[0120] Thus, transferred layer (thin film device layer) 140 the very thing which is an exfoliated 
object is not exfoliated directly. Since it exfoliates in the detached core joined to the transferred 
layer (thin film device layer) 140, Irrespective of the property of an exfoliated object (transferred 
layer 140), conditions, etc., easily and certainly, it can exfoliate in homogeneity (imprint), there is 
also no damage to the exfoliated object (transferred layer 140) in accordance with exfoliation 
actuation, and the high dependability of the transferred layer 140 can be maintained. 
[0121] Next, TFT of for example, CMOS structure is formed as a thin film device layer 140 on a 
substrate 100 and a detached core 120, and the example of the concrete manufacture process 
in the case of imprinting this on an imprint object is explained using drawing 8 - drawing 18 . In 
addition, even if it attaches like ion grouting for exfoliation promotion carried out in the middle of 
this process, it explains. 

[0122] (Process 1) as shown in drawing 8 , on the translucency substrate (for example, quartz 
substrate) 100, laminating formation of a detached core (for example, LPCVD amorphous silicon 
layer formed of law) 120, an interlayer (for example, Si02 film) 142, and the amorphous silicon 
layer (for example, LPCVD — formed of law) 143 is carried out one by one, then laser light is 
irradiated from the upper part all over the amorphous silicon layer 143, and annealing is given. 
Thereby, the amorphous silicon layer 143 is recrystallized and turns into a polish recon layer. In 
addition, when carrying out laser annealing in this case with a beam scan, it is desirable in the 
same part that an optical exposure is carried out 2 times or more so that the beam cores of the 
beam of each time may lap unlike the beam scan to the above-mentioned detached core 120 (it 
removes in the case of a Gaussian beam). In this case, it is because there are no evils, such as 
optical leakage, and the amorphous silicon layer 143 can fully be recrystallized by carrying out a 
multiplex exposure. 

[0123] If it is after formation of a detached core 120 and is before the laser annealing process 
for crystallization as an operation stage of the impregnation process of the ion for exfoliation 
promotion, it is desirable at the point that an ion implantation can be carried out without needing 
a mask. 

[0124] Therefore, as the operation stage, it is after formation of the detached core 120 of (A) 
drawing 8 , is after formation of an interlayer 1 s 142 (B) interlayer 142 before formation, is after 
formation of the amorphous silicon layer 143 (before [ C ]) formation of the amorphous silicon 
layer 143, and becomes either in front of the laser annealing process for the crystallization. This 
(A) In - (C), the operation stage of (C) is the most desirable. In the reason, the formation 
process of the amorphous silicon layer 143, i.e., the formation process of a channel layer, serves 
as process temperature of about 425 degrees C in the present condition. When the hydrogen ion 
is already poured into the detached core 120 as in this case, for example, ion for exfoliation 
promotion, there is a possibility that hydrogen may escape from and come out of a detached 
core 120 at the temperature of 350 degrees C or more. Therefore, as for the impregnation 
process of the ion for exfoliation promotion, it is desirable to carry out with the operation stage 
after the channel stratification (C). However, since there is such no limit depending on the class 
of ion for exfoliation promotion, an operation stage (A) and (B) can also be carried out. Moreover, 
it is desirable on transistor characteristics that the damage resulting from impregnation of the 
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ion for exfoliation promotion has not arisen in the layer after laser annealing of the amorphous 
silicon layer 143 was carried out and it was polycrystaHzed. In being (C), even if there is no 
generating of a damage itself in (A) and (B), and a damage arises in amorphous silicon layer 143 
the very thing, the effect of the damage will be reduced according to a subsequent crystallization 
process. 

[0125] In addition, like this ion grouting for exfoliation promotion, it can carry out using well- 
known ion implantation equipment. That is, if a hydrogen ion is poured in, for example, the gas 
containing hydrogen is plasma-ized and the hydrogen ion generated by it can be poured into a 
detached core 120 by accelerating by electric field. 

[01 26] As an operation stage like ion grouting (D), you may be after laser annealing. In this case, 
transistor characteristics will not be degraded, if the mask of the part used as a channel field is 
carried out and it carries out an ion implantation. In addition, as for a mask, ion grouting is 
removed behind. As it is alike (process 2), then is shown in drawing 9 , patterning of the polish 
recon layer obtained by laser annealing is carried out, and Islands 144a and 144b are formed as a 
channel pattern. 

[0127] Like ion grouting for exfoliation promotion, it can carry out after the 2nd process (channel 
pattern formation process) as the operation stage (E) besides (A) - (D) mentioned above. In this 
case, as shown in drawing 31 , it is on island 144a and 144b, and the mask pattern 201 is formed 
in the channel field in island 144a and 144b, and the part which counters. And the ion for 
exfoliation promotion, for example, a hydrogen ion, is turned and poured into a detached core 120 
in the condition. Thereby, hydrogen does not contain to a channel field and transistor 
characteristics do not deteriorate. In addition, if it ends like ion grouting for exfoliation 
promotion, a mask pattern 201 will be removed. 

[0128] (Process 3) As shown in drawing 10 , wrap gate dielectric film 148a and 148b is formed 
for Islands 144a and 144b with a CVD method. 

[0129] Like ion grouting for exfoliation promotion, it can carry out after the 3rd process (gate 
dielectric film) as the operation stage (F) besides (A) - (E) mentioned above. In this case, as 
shown in drawing 32 , it is on gate-dielectric-film 148a and 148b, and it is desirable to form a 
mask pattern 202 in the channel field in island 144a and 144b and the part which counters. 
[0130] (Process 4) As shown in drawing 1 1 , the gate electrodes 150a and 150b which consist of 
polish recon or metal are formed. 

[0131] (Process 5) As shown in drawing 12 , the mask layer 170 which consists of polyimide etc. 
is formed, using gate electrode 150b and the mask layer 170 as a mask, it is a self aryne, for 
example, the ion implantation of boron (B) is performed. Of this, the p+ layers 172a and 172b are 
formed. 

[0132] Like ion grouting for exfoliation promotion, this boron ion grouting simultaneously can be 
carried out as that operation stage (G) besides (A) - (F) mentioned above. In this case, the 
mixed gas of B-2H6(5%)+H2 (95%) is plasma-ized, the boron ion and hydrogen ion which were 
generated by that cause are accelerated, and it leads to a substrate, without minding a mass 
spectrograph. If it does so, even if it is the same acceleration voltage, while the boron ion with 
heavy mass stops at the polycrystalline silicon layer by the side of the upper layer, the hydrogen 
ion with light mass will be driven in more deeply, and it will reach to a detached core 120. 
[0133] In addition, although gate electrode 150b functions as the mask pattern 201 of drawing 
31 , or the mask pattern 202 of drawing 32 similarly at this time, according to acceleration 
voltage, a mask layer can be further prepared on gate electrode 1 50b. 

[0134] (Process 6) As shown in drawing 13 , the mask layer 174 which consists of polyimide etc. 
is formed, using gate electrode 150a and the mask layer 174 as a mask, it is a self aryne, for 
example, the ion implantation of Lynn (P) is performed. Of this, the n+ layers 146a and 146b are 
formed. 

[0135] Like ion grouting for exfoliation promotion, this phosphorus ion grouting simultaneously 
can be carried out as that operation stage (H) besides (A) - (G) mentioned above. Also in this 
case, the mixed gas of PH3(5%)+H2 (95%) is plasma-ized, the phosphorus ion and hydrogen ion 
which were generated by that cause are accelerated, and it leads to a substrate, without minding 
a mass spectrograph. If it does so, even if it is the same acceleration voltage, while the 
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phosphorus ion with heavy mass stops at the polycrystalline silicon layer by the side of the 
upper layer, the hydrogen ion with light mass will be driven in more deeply, and it will reach to a 
detached core 1 20. 

[0136] In addition, although gate electrode 150a functions as the mask pattern 201 of drawing 
31 , or the mask pattern 202 of drawing 32 similarly in this case, according to acceleration 
voltage, a mask layer can be further prepared on gate electrode 150a. 
[0137] Moreover, although the operation stage like the above-mentioned ion grouting for 
exfoliation promotion (G) and (H) were as simultaneous as impurity ion grouting to the source in 
a process 5 and a process 6, and a drain field, they may be separately performed before and 
behind that. 

[0138] (Process 7) As shown in drawing 14 , an interlayer insulation film 154 is formed and 
Electrodes 152a-152d are alternatively formed after contact hole formation. 
[0139] Thus, TFT of the formed CMOS structure corresponds to the transferred layer (thin film 
device layer) 140 in drawing 2 - drawing 6 . In addition, a protective coat may be formed on an 
interlayer insulation film 154. 

[0140] (Process 8) As shown in drawing 15 , the epoxy resin layer 160 as a glue line is formed on 
TFT of a CMOS configuration, next TFT is stuck on the imprint object (for example, soda glass 
substrate) 180 through the epoxy resin layer 160. Then, heat is applied, an epoxy resin is 
stiffened and the imprint object 180 and TFT are pasted up Gunction). 

[0141] In addition, the photopolymer resin which is ultraviolet curing mold adhesives is sufficient 
as a glue line 160. In this case, ultraviolet rays are irradiated from the imprint object [ not heat 
but ] 180 side, and a polymer is stiffened. 

[0142] (Process 9) As shown in drawing 1 6 , Xe~CI excimer laser light is irradiated from the rear 
face of the translucency substrate 100, for example. This produces and cheats out of exfoliation 
in the inside of the layer of a detached core 120, and/or an interface. 
[0143] (Process 10) A substrate 100 is torn off as shown in drawing 17 . 

[0144] (Process 11) Finally etching removes a detached core 120. It means that TFT of a CMOS 
configuration had been imprinted by the imprint object 180 by this as shown in drawing 18 . 
[0145] <The gestalt of the 2nd operation>, next the gestalt of operation of the 2nd of this 
invention are explained with reference to drawing 33 - drawing 35 . In addition, the gestalt of this 
2nd operation imprints twice the transferred layer 140 which consists of thin film device layers, 
and, in addition to the process of drawing 1 of the gestalt of the 1st operation - drawing 6 , the 
process of drawing 33 - drawing 35 is added. 

[0146] Here, with the gestalt of this 2nd operation, the detached core 120 shown in drawing 2 - 
drawing 5 is called the 1st detached core. Moreover, with the gestalt of this 2nd operation, the 
glue line 160 of drawing 3 - drawing 6 is called the 2nd detached core. Furthermore, with the 
gestalt of this 2nd operation, the imprint object 180 of drawing 3 - drawing 6 is called a primary 
imprint object Therefore, according to the gestalt of this 2nd operation, in the phase which the 
process of drawing 6 ended, it means that the transferred layer 140 had been imprinted by the 
primary imprint object 180 through the 2nd detached core 160. 

[0147] With the gestalt of the 2nd operation here, the quality of the material of the 2nd detached 
core 160 can use the thing of the same quality of the material not only as thermofusion nature 
adhesives and water-soluble adhesives but the 1 st detached core 1 20. In order to make easy 
exfoliation by this 2nd detached core 160 at this time, the ion implantation which was mentioned 
above and which was explained with the gestalt of the 1st operation can be performed. 
[0148] More nearly hereafter, the additional processing of drawing 33 carried out after the 
process of drawing 6 - drawing 35 explains 1-3. 

[0149] As [additional processing is shown in drawing 33 following the process of 1] drawing 6 , 
the secondary imprint layer 200 is pasted up on the inferior surface of tongue (exposure) of the 
thin film device layer 140 through a glue line 190. 

[0150] As a suitable example of the adhesives which constitute a glue line 190, various hardening 
mold adhesives, such as photo-curing mold adhesives, such as reaction hardening mold 
adhesives, heat-curing mold adhesives, and ultraviolet curing mold adhesives, and aversion 
hardening mold adhesives, are mentioned. As a presentation of adhesives, what kind of thing is 
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sufficient as an epoxy system, an acrylate system, a silicone system, etc., for example. 
Formation of such a glue line 190 is made for example, by the applying method. 
[0151] After applying hardening mold adhesives to the inferior surface of tongue of the 
transferred layer (thin film device layer) 140 and joining the secondary imprint object 200 further 
when using said hardening mold adhesives for example, said hardening mold adhesives are 
stiffened by the hardening approach according to the property of hardening mold adhesives, and 
the transferred layer (thin film device layer) 140 and the secondary imprint object 200 are pasted 
up, and it fixes. 

[0152] When adhesives are photo-curing molds, light is preferably irradiated from the outside of 
the secondary imprint object 200 of light transmission nature. As long as it uses as adhesives 
photo-curing mold adhesives, such as an ultraviolet curing mold which cannot affect a thin film 
device layer easily, an optical exposure may be carried out from the primary imprint object 180 
side of light transmission nature, or primary [ of light transmission nature ] and the both sides of 
the secondary imprint object 180,200. 

[0153] In addition, unlike illustration, a glue line 190 may be formed in the secondary imprint 
object 200 side, and the transferred layer (thin film device layer) 140 may be pasted up on it In 
addition, when secondary imprint object 200 the very thing has an adhesion function, for 
example, formation of a glue line 190 may be omitted. 

[0154] although not limited especially as a secondary imprint object 200 — a substrate (plate) — 
especially a transparence substrate is mentioned. In addition, such a substrate may be 
monotonous or may be a curve plate. 

[0155] Moreover, compared with said substrate 100, properties, such as thermal resistance and 
corrosion resistance, may be inferior in the secondary imprint object 200. It is because the 
reason forms the transferred layer (thin film device layer) 140 in a substrate 100 side in this 
invention, and imprints the transferred layer (thin film device layer) 140 on the secondary imprint 
object 200 after that, so it does not depend on the temperature conditions in the case of 
formation of the transferred layer (thin film device layer) 140 etc. for the property required of 
the secondary imprint object 200, especially thermal resistance. This point is the same also 
about the primary imprint object 180. 

[0156] Therefore, when the maximum temperature in the case of formation of the transferred 
layer 140 is set to Tmax, a glass transition point (Tg) or softening temperature can use the 
following [ Tmax ] as a component of primary and the secondary imprint object 180,200. For 
example, a glass transition point (Tg) or softening temperature can constitute more preferably 
primary and 800 degrees C or less of 500 degrees C or less of secondary imprint objects 
180,200 from an ingredient 320 degrees C or less still more preferably. 

[0157] Moreover, although what has a certain amount of ** (reinforcement) as a mechanical 
property of primary and the secondary imprint object 180,200 is desirable, you may have 
flexibility and elasticity. 

[0158] As a component of such primary and the secondary imprint object 180,200, various 
synthetic resin or various glass material are mentioned, and various synthetic resin and the usual 
cheap glass material (low melting point) are desirable especially. 

[0159] As synthetic resin, any of thermoplastics and thermosetting resin are sufficient. For 
example, polyethylene, a polo propylene, an ethylene-pre pyrene copolymer, Polyolefines, such 
as an ethylene-vinylacetate copolymer (EVA), annular polyolefine, Denaturation polyolefine, a 
polyvinyl chloride, a polyvinylidene chloride, polystyrene, A polyamide, polyimide, polyamidoimide, 
a polycarbonate, Polly (4-methyl BENTEN -1), An ionomer, acrylic resin, polymethylmethacrylate, 
an acrylic-styrene copolymer (AS resin), Butadiene Styrene, a polio copolymer (EVOH), 
polyethylene terephthalate (PET), Polyester, such as polyp CHIREN terephthalate (PBT) and 
PURISHI clo hexane terephthalate (PCT), A polyether, a polyether ketone (PEK), a polyether 
ether ketone (PEEK), Polyether imide, polyacetal (POM), polyphenylene oxide, Denaturation 
polyphenylene oxide, polyarylate, aromatic polyester (liquid crystal polymer), 

Polytetrafluoroethylene, polyvinylidene fluoride, other fluorine system resin, A styrene system, a 
polyolefine system, a polyvinyl chloride system, a polyurethane system, Various thermoplastic 
elastomer, such as a fluororubber system and a chlorinated polyethylene system, EBOKISHI 
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resin, phenol resin, a urea resin, melamine resin, unsaturated polyester, The copolymer which is 
mainly concerned with these, a blend object, a polymer alloy, etc. are mentioned, and silicone 
resin, polyurethane, etc. can be used combining 1 of sorts of these, and two sorts or more (as a 
layered product for example, more than two-layer). 

[0160] As glass material, silicic-acid glass (quartz glass), silicic-acid alkali glass, soda lime glass, 
potash lime glass, lead (alkali) glass, barium glass, borosilicate glass, etc. are mentioned, for 
example. Among these, compared with silicic-acid glass, the melting point is low, and shaping and 
processing are also comparatively easy the melting point, and, moreover, things other than 
silicic-acid glass have it, and are desirable. [ cheap ] 

[0161] When using what consisted of synthetic resin as a secondary imprint object 200, while 
being able to fabricate the large-scale secondary imprint object 200 in one, even if it is 
complicated configurations, such as what has a curve side and irregularity, it can manufacture 
easily, and the various advantages that ingredient cost and a manufacturing cost are also cheap 
can be enjoyed. Therefore, use of synthetic resin is advantageous when manufacturing a large- 
sized and cheap device (for example, liquid crystal display). 

[0162] In addition, the secondary imprint object 200 may constitute some devices like what 
constitutes the device which became independent in itself like a liquid crystal cell, a color filter 
and an electrode layer, a dielectric layer, an insulating layer, and a semiconductor device. 
[0163] Furthermore, primary and the secondary imprint objects 180,200 may be matter, such as 
a metal, ceramics, a stone, and wood paper, and may be on the front face of the structures, such 
as a wall, a column, head lining, and a windowpane, further on the field of the arbitration which 
constitutes a certain article (superiors of the front-face top of the field top of a clock, and an 
air-conditioner, and a printed circuit board). 

[0164] As [additional processing is shown in 2], next drawing 34 , thermofusion of the 
thermofusion nature glue line 160 which is the 2nd detached core is heated and carried out 
Consequently, since the adhesive strength of the thermofusion nature glue line 160 becomes 
weaker, it can be made to secede from the primary imprint object 180 by the thin film device 
layer 140. In addition, this primary imprint object 180 can be repeated and reused by removing 
the thermofusion nature adhesives adhering to the primary imprint object 180. 
[0165] What is necessary is just to dip preferably the field which contains the 2nd detached core 
160 at least in pure water that what is necessary is just to make water contact, when the water- 
soluble adhesives mentioned above as the 2nd detached core 160 are used. What is necessary is 
just to contact the field which contains the 2nd detached core 160 at least to an organic 
solvent, when the organic solvent melting nature adhesives mentioned above as the 2nd 
detached core 160 are used, the field which contains the 2nd detached core 160 at least when 
the adhesives which present an exfoliation operation by heating or UV irradiation mentioned 
above as the 2nd detached core 160 are used — other layers — minding — heating — or what 
is necessary is just to carry out UV irradiation Moreover, when an ablation layer is used like the 
1st detached core 120 as the 2nd detached core, the 2nd detached core 160 is made to produce 
an exfoliation phenomenon by optical exposure. That exfoliation is promoted by the effectiveness 
of impregnation ion at this time. 

[0166] As [additional processing is shown in drawing 35 by removing the 2nd detached core 160 
which adhered to the front face of the thin film device layer 140 at the 3] last, the thin film 
device layer 140 imprinted by the secondary imprint object 200 can be obtained. Here, the 
laminating relation of the thin film device layer 140 to this secondary imprint object 200 becomes 
the same as the laminating relation of the thin film device layer 140 to the original substrate 100, 
as shown in drawing 2 . 

[0167] The imprint to the secondary imprint object 200 of the transferred layer (thin film device 
layer) 140 is completed through each above process. Then, conductive layers, such as removal 
of Si02 film which adjoins the transferred layer (thin film device layer) 140, and wiring of a up to 
[ the transferred layer 140 ], formation of a desired protective coat, etc. can also be performed. 
[0168] With the gestalt of the 2nd operation, transferred layer (thin film device layer) 140 the 
very thing which is an exfoliated object is not exfoliated directly. In order to dissociate in the 1st 
detached core 120 and the 2nd detached core 160 and to imprint on the secondary imprint 
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object 200, Irrespective of the property of a dissociated object (transferred layer 140), 
conditions, etc., easily and certainly, it can imprint to homogeneity, there is also no damage to 
the dissociated object (transferred layer 140) in accordance with separation actuation, and the 
high dependability of the transferred layer 140 can be maintained. 

[0169] If the technique explained with the <gestalt of the 3rd operation> above-mentioned 1st 
and the gestalt of the 2nd operation is used, the microcomputer constituted using the thin film 
device as shown in drawing 19 (a), for example can be formed on a desired substrate. 
[0170] In drawing 19 (a), the solar battery 340 possessing the PIN junction of an amorphous 
silicon for supplying the supply voltage of CPU300, RAM320 and the I/O circuits 360 where the 
thin film device was used and the circuit was constituted, and these circuits is carried on the 
flexible substrate 182 which consists of plastics etc. 

[0171] Since the microcomputer of drawing 19 (a) is formed on the flexible substrate, as shown 
in drawing 19 (b), since it is lightweight, it has strongly the description that it is strong also to fall 
in bending. 

[0172] The gestalt of <gestalt of the 4th operation> book operation explains the example of the 
manufacture process in the case of creating the liquid crystal display of the active-matrix mold 
using a active-matrix substrate as shown in drawing 20 and drawing 21 using the imprint 
technique of an above-mentioned thin film device. 

[0173] (Configuration of a liquid crystal display) As shown in drawing 20 , the liquid crystal 
display of a active-matrix mold possesses the sources 400 of the illumination light, such as a 
back light, a polarizing plate 420, the active-matrix substrate 440, liquid crystal 460, the opposite 
substrate 480, and a polarizing plate 500. 

[0174] In addition, if it constitutes as a reflective mold liquid crystal panel which replaced with 
the source 400 of the illumination light, and adopted the reflecting plate when using a flexible 
substrate like plastic film for the active-matrix substrate 440 and the opposite substrate 480 of 
this invention, there is flexibility and a lightweight active matrix liquid crystal panel strong against 
an impact and can be realized. In addition, when a pixel electrode is formed with a metal, a 
reflecting plate and a polarizing plate 420 become unnecessary. 

[0175] The active-matrix substrate 440 used with the gestalt of this operation arranges TFT in 
the pixel section 442, and is a driver built-in active-matrix substrate in which the driver circuit 
(a scanning-line driver and data-line driver) 444 was carried further. 

[0176] The sectional view of the important section of this active matrix liquid crystal display is 
shown in drawing 21 , and the circuitry of the important section of a liquid crystal display is 
shown in drawing 22 . 

[0177] As shown in drawing 22 , the gate is connected to the gate line G1, one side of a source 
drain is connected to the data line D1, and the pixel section 442 contains TFT (M1) by which 
another side of a source drain was connected to liquid crystal 460, and liquid crystal 460. 
[0178] Moreover, the driver section 444 is constituted including TFT (M2) formed of the same 
process as TFT (M1) of the pixel section. 

[0179] As shown in the left-hand side of drawing 21 , TFT (M1) in the pixel section 442 is 
constituted including the source drain layers 1100a and 1100b, channel 1100e, gate-dielectric- 
film 1200a, gate electrode 1300a, an insulator layer 1500, and the source drain electrodes 1400a 
and 1400b. 

[0180] In addition, a reference number 1700 is a pixel electrode and a reference number 1702 
shows the field (electrical-potential-difference impression field to liquid crystal) where the pixel 
electrode 1700 impresses an electrical potential difference to liquid crystal 460. The orientation 
film is omitted among drawing. The pixel electrode 1700 is constituted by metals (in the case of 
the liquid crystal panel of a reflective mold), such as FTO (in the case of the liquid crystal panel 
of a light transmission mold), or aluminum. Moreover, in drawing 21 , in the electrical-potential- 
difference impression field 1702 to liquid crystal, although the substrate insulator layer 1000 
under the pixel electrode 1700 (interlayer) is removed completely, it is not necessarily limited to 
this, and since the substrate insulator layer (interlayer) 1000 is thin, when not becoming the 
hindrance of the electrical-potential-difference impression to liquid crystal, you may leave. 
[0181] Moreover, as shown in the right-hand side of drawing 21 , TFT (M2) which constitutes the 
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driver section 444 is constituted including the source, the drain layers 1100c and 1100d t channel 
1100f, gate-dielectric-film 1200b, gate electrode 1300b, an insulator layer 1500, and the source 
drain electrodes 1400c and 1400d. 

[0182] In addition, in drawing 21 , a reference number 480 is for example, an opposite substrate 
(for example, soda glass substrate), and a reference number 482 is a common electrode. 
Moreover, a reference number 1000 is Si02 film, a reference number 1600 is an interlayer 
insulation film (for example, Si02 film), and a reference number 1800 is a glue line. Moreover, a 
reference number 1 900 is a substrate (imprint object) which consists for example, of a soda 
glass substrate. 

[0183] (Manufacture process of a liquid crystal display) The manufacture process of the liquid 
crystal display of drawing 21 is hereafter explained with reference to drawing 23 - drawing 27 . 
[0184] First, it forms through the same manufacture process as drawing 8 - drawing 18 on the 
substrate (for example, quartz substrate) 3000 which it is reliable in TFT (M1, M2) like drawing 
23 , and penetrates laser light and a protective coat 1600 is constituted. In addition, in drawing 
23 , a reference number 3100 is a detached core (laser absorption layer) into which the ion for 
exfoliation promotion is poured. Moreover, in drawing 23 , both TFT(s) (M1, M2) are taken as 
MOSFET of n mold. However, it is good also as not the thing limited to this but MOSFET of p 
mold, and CMOS structure. 

[0185] Next, as shown in drawing 24 , a protective coat 1600 and the substrate insulator layer 
1000 are etched alternatively, and openings 4000 and 4200 are formed alternatively. These two 
openings are formed in coincidence using a common etching process. In addition, although the 
substrate insulator layer (interlayer) 1000 is completely removed in opening 4200 in drawing 24 , 
it is not necessarily limited to this, and since the substrate insulator layer (interlayer) 1000 is 
thin, when not becoming the hindrance of the electrical-potential-difference impression to liquid 
crystal, you may leave. 

[0186] Next, as shown in drawing 25 , the pixel electrode 1700 which consists of metals, such as 
[TO film or aluminum, is formed. In using the ITO film, it becomes the liquid crystal panel of a 
transparency mold, and in using metals, such as aluminum, it becomes the liquid crystal panel of 
a reflective mold. Next, as shown in drawing 26 , a substrate 1900 is joined through a glue line 
1800 (adhesion). 

[0187] Next, excimer laser light is irradiated from the rear face of a substrate 3000, the 
operation by the ion for exfoliation promotion is also used, and a detached core 120 is made to 
produce an exfoliation phenomenon, as shown in drawing 26 . Then, a substrate 3000 is torn off. 
Since the force like ** is not required for tearing off at this time, a mechanical damage does not 
arise in TFT. 

[0188] Next, a detached core (laser absorption layer) 3100 is removed. Thereby, the active- 
matrix substrate 440 as shown in drawing 27 is completed. It has exposed and the electric 
connection with liquid crystal is possible for the base (field of a reference number 1702) of the 
pixel electrode 1700. Then, the orientation film is formed in the front face of the insulator layer 
(interlayers, such as Si02) 1000 of the active-matrix substrate 440, and pixel electrode 1702 
front face, and orientation processing is performed. The orientation film is omitted in drawing 27 . 

[0189] And the pixel electrode 1709 and the common electrode which counters are further 
formed in the front face, the opposite substrate 480 and the active MATORIKU substrate 440 of 
drawing 21 with which orientation processing of the front face was carried out are closed with a 
sealing agent (sealant), liquid crystal is enclosed among both substrates, and a liquid crystal 
display as shown in drawing 21 is completed. 

[0190] The gestalt of operation of the 5th of this invention is shown in <gestalt of the 5th 
operation> drawing 28 . 

[0191] With the gestalt of this operation, multiple-times activation of the imprint approach of an 
above-mentioned thin film device is carried out, on a larger substrate (imprint object) than the 
substrate of an imprinting agency, two or more patterns containing a thin film device are 
imprinted, and, finally a large-scale active-matrix substrate is formed. 

[0192] That is, on the big substrate 7000, the imprint of multiple times is performed and the pixel 
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sections 7100a-7100P are formed. TFT and wiring are formed in the pixel section as surrounded 
and shown to the drawing 28 bottom by the alternate long and short dash line. In drawing 28 , a 
reference number 7210 is the scanning line, a reference number 7200 is a signal line and a 
reference number 7230 is [ a reference number 7220 is a gate electrode and ] a pixel electrode. 
[0193] The large-scale active-matrix substrate carrying a reliable thin film device can be created 
by repeating and using a reliable substrate or carrying out multiple-times activation of the 
imprint of a thin film pattern using two or more 1st substrates. 

[0194] The gestalt of operation of the 6th of <gestalt of the 6th operation> this invention is 
shown in drawing 29 . 

[0195] The description of the gestalt of this operation is imprinting two or more patterns 
containing the thin film device (that is, thin film device with which minimum line width's differs) 
with which multiple-times activation of the imprint approach of an above-mentioned thin film 
device is carried out, and the design Ruhr's (that is, design rule's when carrying out a pattern 
design's) differs on a bigger substrate than the substrate top of an imprinting agency. 
[0196] In drawing 29 , the driver circuit (8000-8032) created in the more detailed manufacture 
process rather than the pixel section (7100a-7100p) is created around the substrate 6000 by the 
imprint of multiple times in the active-matrix substrate of driver loading. 

[0197] Since the shift register which constitutes a driver circuit carries out actuation of a logic 
level to the bottom of a low battery, rather than Pixel TFT, pressure-proofing may be low, and as 
it is therefore set to TFT more detailed than Pixel TFT, high integration can be attained. 
[0198] According to the gestalt of this operation, two or more circuits where design Ruhr level 
differs (that is, manufacture processes differ) are realizable on one substrate. In addition, since 
high pressure-proofing is the need like Pixel TFT, a sampling means (thin film transistor M2 of 
drawing 22 ) to sample a data signal by control of a shift register may be formed in the same 
process as Pixel TFT / same design Ruhr. 
[0199] 

[Example] Next, the concrete example of this invention is explained. 

[0200] (Example 1) The quartz substrate (1630 degrees C, a strain point softening temperature : 
1070 degrees C, permeability of excimer laser : about 100%) with a 50mm[ 50mm by ] x thickness 
of 1.1mm was prepared, and the amorphous silicon (a-Si) film was formed in one side of this 
quartz substrate as a detached core (laser beam absorption layer) with the low voltage CVD 
method (Si2 H6 gas, 425 degrees C). The thickness of a detached core was 100nm. 
[0201] Next, it is Si02 as an interlayer on a detached core. The film was formed with the ECR- 
CVD method (SiH4+02 gas, 100 degrees C). An interlayer's thickness was 200nm. 
[0202] Next, the amorphous silicon film of 50nm of thickness was formed as a transferred layer 
on the interlayer with the low voltage CVD method (Si2 H6 gas, 425 degrees C), a laser beam 
(wavelength of 308nm) is irradiated, this amorphous silicon film was crystallized, and it 
considered as the polish recon film. Then, to this polish recon film, predetermined pattern NINGU 
was given and the field used as the source drain channel of a thin film transistor was formed, 
then, a TEOS-CVD method (SiH4+02 gas) — 1200nm gate dielectric film Si02 after forming, 
form a gate electrode (structure where laminating formation of the refractory metals, such as 
Mo, was carried out at polish recon), on gate dielectric film, and it carries out an ion implantation, 

using a gate electrode as a mask — self align like (selfer line) — the source drain field was 

formed and the thin film transistor was formed. At this time, the hydrogen ion was poured into 
coincidence at the detached core. Then, the electrode connected to a source drain field and 
wiring, and wiring which leads to a gate electrode are formed if needed. Although aluminum is 
used for these electrodes and wiring, it is not limited to this. Moreover, when worrying about 
melting of aluminum by the laser radiation of a back process, a high-melting metal (what is not 
fused by the laser radiation of a back process) may be used rather than aluminum. 
[0203] Next, ultraviolet curing mold adhesives were applied on said thin film transistor (thickness: 
100 micrometers), further, after joining a transparent large-sized glass substrate (soda glass, 
softening-temperature:740 degree C, a strain point 51 1 degrees C) with a 300mm[ 200mm by ] x 
thickness of 1.1mm to the paint film as an imprint object, ultraviolet rays were irradiated from 
the glass substrate side, adhesives were stiffened, and adhesion immobilization of these was 
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carried out. 

[0204] Next, Xe-CI excimer laser (wavelength: 308nm) was irradiated from the quartz substrate 
side, and the detached core was made to produce exfoliation (exfoliation in a layer, and 
interfacial peeling) by carrying out the beam scan shown after drawing 31 . The irradiated energy 
density of Xe-CI excimer laser was 250 mJ/cm2, and irradiation time was 20ns. In addition, the 
exposure of excimer laser had a spot beam exposure and the Rhine beam exposure, and when it 
was a spot beam exposure, the spot exposure was carried out to the predetermined unit field 
(for example, 8mmx8mm), and it irradiated this spot exposure, carrying out a beam scan so that 
the exposure field of each time may not lap (it does not lap all around like). Moreover, in the 
Rhine beam exposure, it irradiated, carrying out the beam scan of the predetermined unit field 
(for example, 378mmx0.1mm and 378mmx0.3mm (field where, as for these, 90% or more of energy 
is obtained)) similarly, so that the exposure field of each time may not lap. 

[0205] Then, the quartz substrate and the glass substrate (imprint object) were torn off in the 
detached core, and the thin film transistor and interlayer who were formed on the quartz 
substrate were imprinted to the glass substrate side. 

[0206] Then, etching, washing, or those combination removed the detached core adhering to the 
front face of the middle class by the side of a glass substrate. Moreover, processing with the 
same said of a quartz substrate was performed, and the reuse was presented. 
[0207] In addition, if the glass substrate used as an imprint object is a bigger substrate than a 
quartz substrate, the imprint to a glass substrate from a quartz substrate like this example can 
be repeatedly carried out to a superficially different field, and many thin film transistors can be 
formed on a glass substrate from the number of the thin film transistors which can be formed in 
a quartz substrate. Furthermore, on a glass substrate, a laminating can be carried out repeatedly 
and more thin film transistors can be formed similarly. 

[0208] (Example 2) a detached core — a detached core formation process — H (hydrogen) — 
20at(s)% — the thin film transistor was imprinted like the example 1 except having considered as 
the amorphous silicon film to contain. 

[0209] In addition, adjustment of the amount of H in the amorphous silicon film was performed by 
setting up suitably the conditions at the time of membrane formation by the low voltage CVD 
method. 

[0210] (Example 3) The thin film transistor was imprinted like the example 1 except having used 
the detached core as the ceramic thin film (presentation~bTi03, thickness: 200nm) formed with 
the sol-gel method with the spin coat 

[021 1] (Example 4) The thin film transistor was imprinted like the example 1 except having used 
the detached core as the ceramic thin film (presentation: BaTi03, thickness:400nm) formed by 
sputtering. 

[0212] (Example 5) The thin film transistor was imprinted like the example 1 except having used 
the detached core as the ceramic thin film (presentation :P b (Zr Ti)03 (PZT) and thickness: 
50nm) formed by the laser-ablation method. 

[0213] (Example 6) The thin film transistor was imprinted like the example 1 except having used 

the detached core as the polyimide film (thickness: 200nm) formed with the spin coat 

[0214] (Example 7) The thin film transistor was imprinted like the example 1 except having used 

the detached core as the polyphenylene sulfide film (thickness: 200nm) formed with the spin 

coat 

[0215] (Example 8) The thin film transistor was imprinted like the example 1 except having used 
the detached core as aluminum layer (thickness: 300nm) formed by sputtering. 
[0216] (Example 9) As an exposure light the thin film transistor was imprinted like the example 2 
except having used Kr-F excimer laser (wavelength: 248nm). In addition, the energy density of 
the irradiated laser was 250 mJ/cm2, and irradiation time was 20ns. 

[0217] (Example 10) As an exposure light the thin film transistor was imprinted like the example 
2 except having used Nd-YAIG laser (wavelength: 1068nm). In addition, the energy density of the 
irradiated laser was 400 mJ/cnr»2, and irradiation time was 20ns. 

[0218] (Example 11) The thin film transistor was imprinted like the example 1 except having 
considered as the thin film transistor of the polish recon film (80nm of thickness) by elevated- 
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temperature process 1 000 degree C as a transferred layer. 

[0219] (Example 12) As an imprint object, the thin film transistor was imprinted like the example 

1 except having used the transparence substrate made from a polycarbonate (glass transition 
point: 130 degrees C). 

[0220] (Example 13) As an imprint object, the thin film transistor was imprinted like the example 

2 except having used the transparence substrate made of an AS resin (glass transition point: 70- 
90 degrees C). 

[0221] (Example 14) As an imprint object, the thin film transistor was imprinted like the example 

3 except having used the transparence substrate made from polymethylmethacrylate (glass 
transition point: 70-90 degrees C). 

[0222] (Example 15) As an imprint object, the thin film transistor was imprinted like the example 

5 except having used the transparence substrate made from polyethylene terephthalate (glass 
transition point: 67 degrees C). 

[0223] (Example 16) As an imprint object, the thin film transistor was imprinted like the example 

6 except having used the transparence substrate made from high density polyethylene (glass 
transition point: 77-90 degrees C). 

(Example 17) As an imprint object, the thin film transistor was imprinted like the example 9 
except having used the transparence substrate made from a polyamide (glass transition point 
145 degrees C). 

[0224] (Example 18) As an imprint object the thin film transistor was imprinted like the example 

10 except having used the transparence substrate made of an epoxy resin (glass transition point 
120 degrees C). 

[0225] (Example 19) As an imprint object, the thin film transistor was imprinted like the example 

1 1 except having used the transparence substrate made from polymethylmethacrylate (glass 
transition point 70-90 degrees C). 

[0226] About examples 1-19, when the condition of the imprinted thin film transistor was 
guessed the ** view under the naked eye and the microscope, respectively, all had neither a 
defect nor nonuniformity and the imprint was made by homogeneity. 

[0227] As stated above, when using the imprint technique of this invention, it was able to 
become possible to imprint a thin film device (transferred layer) to various imprint objects, 
especially exfoliation of a substrate required for an imprint was able to be performed reasonable, 
without acting too much force, or [ that a thin film cannot be formed directly by this ] — or it 
can be formed by imprint also to what consisted of an ingredient unsuitable for forming, an 
ingredient with easy shaping, a cheap ingredient, etc., the large-sized body which is hard to 
move. 

[0228] That in which properties, such as thermal resistance and corrosion resistance, are inferior 
compared with various synthetic resin or a substrate ingredient like glass material with the low 
melting point can be used especially for an imprint object therefore — for example, it can face 
manufacturing the liquid crystal display in which the thin film transistor (especially poly-Si TFT) 
was formed on the transparence substrate, and a large-sized and cheap liquid crystal display can 
be easily manufactured now as an imprint object as a substrate using the quartz-glass substrate 
which is excellent in thermal resistance by using a transparence substrate of the ingredient 
which it is cheap and processing tends to carry out like glass material with low various synthetic 
resin and melting point. Such an advantage is the same also about manufacture of not only a 
liquid crystal display but other devices. 

[0229] Moreover, although the above advantages are enjoyed, since a transferred layer like a 
functional thin film can be formed to a heat-resistant high substrate like a reliable substrate, 
especially a quartz-glass substrate and patterning can be carried out further, a reliable functional 
thin film can be formed on an imprint object irrespective of the material property of an imprint 
object 

[0230] Moreover, although such a reliable substrate is expensive, it is also possible to reuse it 

and, therefore, a manufacturing cost is also reduced. 

[0231] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the exfoliation approach of a thin film device, 
the imprint approach of a thin film device, a thin film device, a active-matrix substrate, and a 
liquid crystal display. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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precisely. 
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3.1n the drawings, any words are not translated. 



PRIOR ART 



[Background of the Invention] For example, it faces manufacturing the liquid crystal display using 
a thin film transistor (TFT), and passes through the process which forms a thin film transistor by 
CVD etc. on a substrate. Since the process which forms a thin film transistor on a substrate is 
accompanied by high temperature processing, a substrate needs to use what has the high thing, 
i.e., the softening temperature, and the high melting point of the quality of the material which is 
excellent in thermal resistance. Therefore, in current, quartz glass is used as a substrate which 
bears the temperature of about 1000 degrees C, and heat-resisting glass is used as a substrate 
which bears the temperature around 500 degrees C. 

[0003] As mentioned above, the substrate carrying a thin film device must satisfy the conditions 
for manufacturing those thin film devices. That is, it is determined that the substrate to be used 
will surely fulfill the manufacture conditions of the device carried. 

[0004] However, when its attention is paid only to the phase after the substrate carrying thin 
film devices, such as TFT, is completed, above-mentioned "substrate" is not sometimes 
necessarily desirable. 

[0005] For example, although a quartz substrate, a heat-resisting glass substrate, etc. are used 
as mentioned above when passing through the manufacture process accompanied by high 
temperature processing, these are very expensive, therefore cause the rise of a product price. 
[0006] Moreover, a glass substrate has the property for it to be heavy and to be easy to be 
divided. Although what cannot break easily even if it is cheap as much as possible, it is light and 
it bears and drops also on deformation of some with the liquid crystal display used for portable 
electronic devices, such as a palmtop computer and a portable telephone, is desirable, actually, a 
glass substrate is heavy, and is weak to deformation, and it is common that there is fear of 
destruction by fall. 

[0007] That is, it was very difficult for a slot to be between the desirable properties required of 
the constraint which comes from manufacture conditions, and a product, and to satisfy the 
conditions and property of these both sides to it 

[0008] Then, an applicant for this patent has proposed the technique of exfoliating from the 1st 
substrate and making the 2nd substrate imprinting this thin film device, after forming a thin film 
device on the 1st substrate in the conventional process (Japanese Patent Application No. No. 
225643 [ eight to ]). For this reason, the detached core is formed between the 1st substrate and 
the thin film device which is a transferred layer. The thin film device which is a transferred layer 
is made to exfoliate from the 1st substrate, and this transferred layer is made to imprint to a 2nd 
substrate side by irradiating light at this detached core. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] According to the experiment of this invention person, 
when making a thin film device exfoliate from the 1st substrate, it was discovered that an 
exfoliation phenomenon may not fully arise in a detached core only by irradiating light at a 
detached core. 

[0010] And it became clear that it was [ of this invention person ] dependent on the property of 
a detached core wholeheartedly whether it is easy to produce this exfoliation phenomenon 
according to research. 

[0011] Furthermore, the technical problem that it will differ mutually had the laminating relation 
of the transferred layer to the 1st substrate used when manufacturing a transferred layer, and 
the laminating relation of the transferred layer to the 2nd substrate which is the imprint place of 
the transferred layer. 

[0012] Then, this invention is to offer the thin film device, active-matrix substrate, and liquid 
crystal display which use it for the exfoliation approach list of a thin film device compensate 
[ list ] that it will be in the condition that a detached core tends to exfoliate, and it was made to 
make a thin film device exfoliate easily from a substrate, and are manufactured in front of the 
process which makes a detached core produce an exfoliation phenomenon in exfoliation. 
[0013] Other purposes of this invention are to offer the imprint approach of the thin film device 
which can make in agreement the laminating relation of the transferred layer to the substrate 
used at the time of manufacture of a transferred layer, and the laminating relation of the 
transferred layer to the imprint object which is the imprint place of the transferred layer. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] The 1st process at which invention according to claim 1 forms 
a detached core on a substrate, and the 2nd process which forms a thin film device on said 
detached core, An exfoliation phenomenon is produced in the inside of the layer of said detached 
core, and/or an interface, and it is characterized by preparing like ion grouting which pours ion 
into said detached core before said 3rd process in the exfoliation approach of a thin film device 
of having the 3rd process which makes said substrate exfoliating from said detached core. 
[0015] The detached core which has the property which absorbs light that the dependability in 
device manufacture is high, on substrates, such as a quartz substrate, is prepared, for example, 
and thin film devices, such as TFT, are formed on the substrate. It joins to the imprint object of 
a request of a thin film device through the glue line preferably next Light is irradiated after that 
at a detached core, and it produces and cheats out of an exfoliation phenomenon in the 
detached core. Thereby, a thin film device can be made to exfoliate from a substrate by applying 
the force to a substrate. 

[0016] The exfoliation phenomenon of the detached core in an exfoliation process can become 
remarkable, and a thin film device can be made to exfoliate from a substrate certainly by pouring 
ion into a detached core in front of an exfoliation process at this time. 

[0017] Here, by pouring ion into a detached core beforehand, the operation defined as either of 
claims 2-5 is made, and the exfoliation phenomenon of a detached core becomes remarkable. 
[0018] According to claim 2, the process by which said ion poured into said detached core is 
gasificated is included in said three processes. If the ion in a detached core is gasificated, in a 
detached core, internal pressure will arise and the exfoliation phenomenon will be promoted. 
[0019] In this case, light can be irradiated at a detached core and the ion for exfoliation can be 
made to gasificate by that light, as shown in claim 3. If an optical exposure is carried out at this 
time [ side / of a substrate / rear-face ], the quantity of light by which optical incidence is 
carried out to a thin film device layer can be reduced, and degradation of that property can be 
prevented. 

[0020] According to claim 4, like said ion grouting, association of the atom or molecule which 
constitutes said detached core with said ion is cut, and a damage is beforehand given to said 
detached core. Therefore, the exfoliation phenomenon in the detached core produced at a 
subsequent exfoliation process is promoted. 

[0021] According to claim 5, like said ion grouting, the property of said detached core is changed 
with said ion, and the adhesion of said detached core and said substrate is weakened 
beforehand. Therefore, the exfoliation phenomenon in the detached core produced at a 
subsequent exfoliation process is promoted. 

[0022] Invention of claim 6 has a thin film transistor formation process for said 2nd process to 
form a thin film transistor in claim 1 thru/or either of 5, and said thin film transistor formation 
process is characterized by carrying out after said channel layer formation process like said ion 
grouting including a channel layer formation process. 

[0023] A channel formation process turns into a high-temperature-processing process as 
compared with other processes. Therefore, it is because there is a possibility that ion may be 
emitted from a detached core at the time of subsequent high temperature processing when the 
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ion for exfoliation phenomenon promotion is poured in before that at the detached core. 
[0024] Invention of claim 7 is characterized by carrying out said thin film transistor formation 
process after said channel pattern formation process like said ion grouting including a channel 
pattern formation process after said channel layer formation process in claim 6. 
[0025] If the channel pattern is formed, even if it pours in the ion for exfoliation phenomenon 
promotion from a channel pattern side, the area of the channel pattern itself which can serve as 
a failure of the impregnation will decrease. Therefore, it becomes that it is easy to make ion 
reach to a detached core. 

[0026] Invention of claim 8 is characterized by forming a mask among said channel layers on a 
channel field and the becoming field, and carrying out like said ion grouting in claims 6 or 7. 
[0027] It is because there is a possibility that transistor characteristics may deteriorate when 
ion is poured into a channel field. In addition, the process which carries out the mask of the 
channel field and carries out an ion implantation may be before channel pattern formation or 
after formation. 

[0028] In claim 9, said thin film transistor formation process is characterized by carrying out like 
said ion grouting by using said gate electrode as a mask after said channel pattern formation 
process including the process which forms gate dielectric film on this channel pattern, and the 
process which forms a gate electrode on this gate dielectric film in claim 7. 
[0029] Since a gate electrode is formed in a channel and the location which counters, a gate 
electrode can be used also [ field / channel ] as a mask with which ion prevents pouring into a 
channel field. In addition, according to the acceleration voltage of ion, a mask may be further 
formed on a gate electrode. 

[0030] Invention of claim 10 is characterized by pouring into coincidence the impurity ion driven 
into either [ at least ] the source field in said channel pattern, or a drain field, and said ion which 
mass is lighter than it and is driven into said detached core like said ion grouting in claims 8 or 9. 

[0031] If it carries out like this, it can be made to serve a double purpose like impurity ion 
grouting to the source and/or a drain field like ion grouting to a detached core. In addition, since 
mass is lighter than impurity ion, ion can reach to the detached core in a location deeper than 
the source and a drain field. 

[0032] Invention of claim 1 1 is characterized by carrying out said thin film transistor formation 
process in front of said crystallization process like said ion grouting including the process which 
forms an amorphous silicon layer as said channel layer, and the crystallization process which 
carries out laser annealing of the account amorphous silicon layer of back to front, and is 
crystallized in claim 6. 

[0033] Crystallinity is raised by the subsequent laser annealing process even if a damage should 
arise in a channel layer by operation like ion grouting. 

[0034] Invention of claim 12 is characterized by said ion being a hydrogen ion in claim 1 thru/or 
either of 1 1. 

[0035] If a hydrogen ion is poured into a detached core, it can be made to contribute to the 
operation shown in each of claims 2-4. Since mass is lighter than the source and the impurity 
ion (boron, Lynn, etc.) driven into a drain, especially the hydrogen ion also fits implementation of 
invention of claim 9. In addition, as ion which mainly produces gasification of claim 2, nitrogen ion 
etc. can be mentioned other than a hydrogen ion. Moreover, as ion which mainly produces the 
damage of claims 3 and 4, or an adhesion fall, Si ion etc. can be mentioned other than a 
hydrogen ion. 

[0036] Invention of claim 13 is characterized by said ion grouting making process temperature of 
the process carried out behind less than 350 degrees C in claim 12. 

[0037] Since it begins to escape from the hydrogen poured into the detached core by being 
heated by 350 degrees C or more, as for the process which needs the process temperature of 
350 degrees C or more, it is as desirable as ion grouting to a detached core to carry out in front. 

[0038] Invention of claim 14 defines the thin film device which uses the exfoliation approach of 
** for claim 1 thru/or either of 13, exfoliates from said substrate, and changes. Since the 
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exfoliation from a detached core is easy for this thin film device, there is little mechanical 
pressure which acts at the time of exfoliation, it ends, and can lessen the defect depending on 
the magnitude of that load. 

[0039] Invention of claim 15 is a active-matrix substrate with which the pixel section is 
constituted including the thin film transistor arranged in the shape of a matrix, and the pixel 
electrode connected to the end of the thin film transistor, and defines the active-matrix 
substrate manufactured by imprinting the thin film transistor of said pixel section using an 
approach according to claim 6 to 13. 

[0040] This active-matrix substrate as well as invention of claim 13 can lessen a defect 
[0041] Invention of claim 16 defines the liquid crystal display manufactured using the active- 
matrix substrate according to claim 15. 

[0042] Since the active-matrix substrate of claim 15 is used for this liquid crystal display, its 
defect as the whole liquid crystal display also decreases. 

[0043] The imprint approach of the thin film device concerning invention of claim 17 The 1st 
process which forms the 1st detached core on a substrate, and the 2nd process which forms the 
transferred layer containing a thin film device on said 1st detached core, The 3rd process which 
forms the 2nd detached core which consists of water solubility or organic solvent melting nature 
adhesives on said transferred layer, It borders on said 1st detached core at the 4th process 
which joins a primary imprint object on said 2nd detached core. The 5th process which removes 
said substrate from said transferred layer, and the 6th process which joins a secondary imprint 
object to the inferior surface of tongue of said transferred layer, Said 2nd detached core is 
contacted to water or an organic solvent, and it has the 7th process which removes said primary 
imprint object from said transferred layer bordering on said 2nd detached core, and is 
characterized by imprinting said transferred layer containing said thin film device on a secondary 
imprint object. 

[0044] After removing the 1st detached core and joining a secondary imprint object to the 
inferior surface of tongue from the inferior surface of tongue of a transferred layer, it is made to 
secede from a primary imprint object from a transferred layer bordering on the 2nd detached 
core according to invention of claim 17. If it carries out like this, a secondary imprint object will 
exist in the location in which the original substrate was located to a transferred layer, and the 
laminating relation of the transferred layer to the original substrate and the laminating relation of 
the transferred layer to a secondary imprint object are in agreement, here, since water-soluble 
adhesives or organic solvent melting nature adhesives is used as the 2nd detached core, the 2nd 
detached core is contacted to water or an organic solvent making it secede from a primary 
imprint object — being sufficient . 

[0045] By the imprint approach of the thin film device concerning invention of claim 18, as the 
2nd detached core under approach invention of claim 17, it replaces with the above-mentioned 
adhesives and the adhesives which can exfoliate by heating or ultraviolet rays are used. 
[0046] In this case, if the 2nd detached core is contacted in the adhesives which can exfoliate 
by heating or ultraviolet rays making it secede from a primary imprint object, the laminating 
relation of the transferred layer to the original substrate and the laminating relation of the 
transferred layer to a secondary imprint object can be made in agreement like invention of claim 
17. 

[0047] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0048] <Gestalt of the 1st operation> drawing 1 - drawing 6 are drawings for explaining the 
imprint approach of the thin film device which will be the requisite for this invention. 
[0049] As shown in [process 1] drawing 1 , a detached core (light absorption layer) 120 is formed 
on a substrate 100. 

[0050] Hereafter, a substrate 100 and a detached core 120 are explained. 

[0051] ** What has the translucency which light may penetrate is used for the explanation 

substrate 100 about a substrate 100. 

[0052] In this case, as for the permeability of light, it is desirable that it is 10% or more, and it is 
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more desirable that it is 50% or more. When this permeability is too low, attenuation (loss) of light 
becomes large and needs the big quantity of light by exfoliating a detached core 120. 
[0053] Moreover, as for a substrate 100, it is desirable to consist of reliable ingredients, and it is 
desirable to consist of ingredients which were excellent in thermal resistance especially. 
Although the reason has what process temperature becomes high depending on the class and 
formation approach (for example, about 350-1000 degrees C) in case it forms the transferred 
layer 140 and interlayer 142 who mention later, it is because the width of face of a setup of 
membrane formation conditions, such as the temperature condition, will spread even in such a 
case on the occasion of formation of the transferred layer 140 grade to a substrate 100 top if 
the substrate 100 is excellent in thermal resistance. 

[0054] Therefore, a substrate 100 has a desirable consisting-of [ the strain point ]-ingredients 
more than Tmax thing, when the maximum temperature in the case of formation of the 
transferred layer 140 is set to Tmax. A thing 350 degrees C or more has a desirable strain point, 
and, specifically, the component of a substrate 100 has a more desirable thing 500 degrees C or 
more. As such a thing, the heat resisting glass of quartz glass, Corning 7059, and NEC glass OA- 
2 grade is mentioned, for example. 

[0055] Moreover, although especially the thickness of a substrate 100 is not limited, it is 
desirable that it is about 0.1 -5.0mm, and it is usually more desirable that it is about 0.5-1 .5mm. If 
the thickness of a substrate 100 is too thin, a strong fall will be caused, and if too thick, when 
the permeability of a substrate 100 is low, it will become easy to produce attenuation of light In 
addition, when the permeability of the light of a substrate 100 is high, the thickness may exceed 
said upper limit In addition, as for the thickness of a substrate 100, it is desirable that it is 
uniform so that light can be irradiated at homogeneity. 

[0056] ** The explanation detached core 120 of a detached core 120 is receiving any one or two 
or more operations of physical operations (light, heat, etc.), chemical operations (chemical 
reaction with a drug solution etc.), or mechanical works (hauling force, vibration, etc.), that 
bonding strength is decreased or extinguished and this urges separation of a substrate 100 to it 
through this detached core 1 20. 

[0057] The light which it considers as this detached core 1 20, for example, is irradiated can be 
absorbed, and what has a property which produces exfoliation (henceforth "exfoliation in a layer" 
and "interfacial peeling") in the inside of that layer and/or an interface can be mentioned. What 
it arises that the bonding strength between the atoms of the matter which constitutes a 
detached core 120, or between molecules disappears or decreases, i.e., ablation, and results in 
the exfoliation in a layer and/or interfacial peeling by the exposure of light preferably is good. 
[0058] Furthermore, a gas may be emitted by the exposure of light from a detached core 120, 
and the separation effectiveness may be discovered. That is, a detached core 120 absorbs light, 
it becomes a gas to the case where the component contained in the detached core 120 serves 
as a gas, and it is emitted for a moment the steam is emitted, and it may contribute to 
separation. 

[0059] In this invention, after forming the detached core 120 which has such a property, it is the 
description to pour in the ion for exfoliation promotion into a detached core 120, and, thereby, 
the exfoliation phenomenon in the detached core 120 in a subsequent process is promoted. 
Therefore, a class will not be asked if the exfoliation phenomenon by the physical operation, 
chemical operation, or mechanical work mentioned above is promoted as ion for exfoliation 
promotion. 

[0060] Next, as a presentation of such a detached core 120, what is indicated by following A-E is 

mentioned, for example. 

[0061] A. Amorphous silicon (a-Si) 

Hydrogen (H) may contain in this amorphous silicon. In this case, as for the content of H, it is 
desirable that it is extent more than 2 atom %, and it is more desirable that it is 2 - 20 atom % 
extent Thus, if specified quantity content of the hydrogen (H) is carried out, by making light an 
exposure behind, hydrogen will be emitted, internal pressure will occur in a detached core 120, 
and it will become the force in which it exfoliates an up-and-down thin film. The content of the 
hydrogen in an amorphous silicon (H) can be adjusted by setting up suitably conditions, such as 
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membrane formation conditions, for example, the gas presentation in CVD T gas pressure, a gas 
ambient atmosphere, a quantity of gas flow, temperature, substrate temperature, and injection 
power. 

[0062] With the gestalt of this operation, the ion implantation of the hydrogen ion can be carried 
out as ion for exfoliation promotion at one after formation of an amorphous silicon layer of 
stages as hydrogen is made to contain in a detached core 120 according to this process 
condition and also being mentioned later. Thereby, the hydrogen more than a constant rate can 
be made to contain in an amorphous silicon layer, without being influenced by the process 
conditions of an amorphous silicon. 

[0063] B. As various oxide ceramics, such as silicon oxide or a silicic-acid compound, titanium 
oxide or a titanic-acid compound, a zirconium dioxide or a zirconic acid compound, a lanthanum 
trioxide, or a lanthanum oxidation compound, ****** (ferroelectric), or semi-conductor silicon 
oxide, SiO, Si02, and Si 302 are mentioned, and K2Si03, Li2Si03, CaSi03 and ZrSi04, and 
Na2Si03 are mentioned as a silicic-acid compound, for example. 

[0064] TiO, Ti203, and Ti02 mention as titanium oxide — having — as a titanic-acid compound - 
- BaTi04, BaTi03, Ba2Ti 9O20, BaTi 5011, and CaTi03, SrTi03, PbTi03, MgTi03, ZrTi02, 
SnTi04 and aluminum2 — Ti05 and FeTi03 are mentioned. 

[0065] As a zirconium dioxide, Zr02 is mentioned and BaZr03, ZrSi04, PbZr03, MgZr03, and 
K2Zr03 are mentioned as a zirconic acid compound, for example. 

[0066] C. The ceramics or dielectrics (ferroelectric), such as PZT, PLZT, PLLZT, and PBZT 
D. As nitride-ceramics E. organic polymeric-materials organic polymeric materials, such as 
silicon nitride, nitriding aluminum, and titanium nitride - CH- -CO- (ketone), -CONH- (amide), - 
NH- (imide), - As long as it is what has association (these association is cut by the exposure of 
light) of COO- (ester), -N=N- (azo), -CH=N- (CIF), etc., and the thing which has many these 
association especially, what kind of thing may be used. Moreover, organic polymeric materials 
may have aromatic hydrocarbon (1, two or more benzene rings, or condensed ring of those) in a 
constructive mood. 

[0067] As an example of such organic polymeric materials, polyethylene, polyolefine like 
polypropylene, polyimide, a polyamide, polyester, polymethylmethacrylate (PMMA), polyphenylene 
sulfide (PPS), polyether sulphone (PES), an epoxy resin, etc. are raised. 

[0068] F. As a metal metal, the alloy containing at least one of aluminum, Li, Ti, Mn, In, Sn, Y, La, 
Ce, Nd, Pr, Gd, Sm, or sorts of these is mentioned, for example. 

[0069] Moreover, although the thickness of a detached core 120 changes with terms and 
conditions, such as a presentation of the exfoliation purpose or a detached core 120, lamination, 
and the formation approach, it is desirable that it is 1nm - about 20 micrometers, it is more 
desirable that it is 5nm - about 2 micrometers, and it is usually still more desirable [ thickness ] 
that it is 5nm - about 1 micrometer. While enlarging power (quantity of light) of light in order to 
secure the good detachability of a detached core 120 if the homogeneity of membrane formation 
is spoiled, nonuniformity may arise in exfoliation, when the thickness of a detached core 120 is 
too small, and thickness is too thick, in case a detached core 120 is removed behind, the activity 
takes time amount. In addition, as for the thickness of a detached core 120, it is desirable that it 
is uniform as much as possible. 

[0070] Especially the formation approach of a detached core 120 is not limited, but is suitably 
chosen according to terms and conditions, such as a film presentation and thickness. For 
example, it CVD(s) (MOCVD and low voltage — CVD and ECR-CVD are included). Vacuum 
evaporationo, molecular beam deposition (MB), sputtering, ion plating, The various gaseous- 
phase forming-membranes methods, such as PVD, electroplating, immersion plating (dipping), 
various plating, such as electroless deposition, and the Langmuir pro jet (LB) — law — The 
applying methods, such as a spin coat, a spray coat, and a roll coat, various print processes, a 
replica method, the ink jet method, a powder jet process, etc. are mentioned, and it can also 
form or more [ of these ] combining two. 

[0071] For example, when the presentation of a detached core 120 is an amorphous silicon (a- 
Si), it is desirable to form membranes by CVD especially low voltage CVD, or plasma CVD. 
[0072] Moreover, when a detached core 120 is constituted from ceramics by the sol-gel method, 
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or when it constitutes from organic polymeric materials, it is desirable the applying method and 
to form membranes with a spin coat especially. 

[0073] As shown in [a process 2], next drawing 2 , the transferred layer (thin film device layer) 
140 is formed on a detached core 120. Although the detail after this process 2 is later explained 
with reference to drawing 8 - drawing 18 , it is carrying out like ion grouting for exfoliation 
promotion to a detached core 120 with the gestalt of this operation in the middle of the process 
°f drawing 8 - drawing 13 . 

[0074] The expanded sectional view of K part (part shown by surrounding with 1 dotted-line 
chain line in drawing 2 ) of this thin film device layer 140 is shown in the right-hand side of 
drawing 2 . It is constituted including TFT (thin film transistor) formed on Si02 film (middle class) 
142, and the thin film device layer 140 possesses the source and the drain layer 146 which this 
TFT introduced n mold impurity into the polish recon layer, and were formed, the channel layer 
144, gate dielectric film 148, the gate electrode 150, an interlayer insulation film 154, and the 
electrode 152 that consists of aluminum so that it may be illustrated. 

[0075] Although Si02 film is used with the gestalt of this operation as an interlayer prepared in 
contact with a detached core 120, the insulator layer of others, such as Si3N4, can also be used. 
Although the thickness of Si02 film (interlayer) is suitably determined according to the formation 
purpose or extent of a function which can be demonstrated, it is desirable that it is 10nm - 
about 5 micrometers, and it is usually more desirable that it is 40nm - about 1 micrometer. What 
demonstrates at least one of the functions as the protective layer which an interlayer is formed 
for the various purpose, for example, protects the transferred layer 140 physically or chemically, 
an insulating layer, a conductive layer, the protection-frorrHight layer of laser light, the barrier 
layer for migration prevention, and a reflecting layer is mentioned. 

[0076] In addition, the middle class, such as Si02 film, may not be formed depending on the case, 
but the direct transferred layer (thin film device layer) 140 may be formed on a detached core 
120. 

[0077] The transferred layer 140 (thin film device layer) is a layer containing thin film devices, 
such as TFT as shown in the right-hand side of drawing 2 . 

[0078] As a thin film device, besides TFT, for example, a thin-film diode, The optoelectric 
transducer (the photosensor, solar battery) and silicon resistance element which consist of PIN 
junction of silicon, Other thin film semiconductor devices, an electrode (example: a transparent 
electrode like ITO and the mesa film), Actuators, such as a switching element, memory, and a 
piezoelectric device, a micro mirror (piezo thin film ceramics), There are a micro MAG device 
which combined a magnetic-recording thin film head, a coil, an inductor, the charge of a thin film 
quantity magnetic-permiable material, and them, a filter, reflective film, a dichroic mirror, etc. 
[0079] Such a thin film device is formed through usually comparatively high process temperature 
by relation with the formation approach. Therefore, as mentioned above in this case, as a 
substrate 100, the thing which has high dependability and which can bear that process 
temperature is needed. 

[0080] As shown in [a process 3], next drawing 3 , the thin film device layer 140 is joined to the 
imprint object 180 through a glue line 160 (adhesion). 

[0081] As a suitable example of the adhesives which constitute a glue line 160, various hardening 
mold adhesives, such as photo-curing mold adhesives, such as reaction hardening mold 
adhesives, heat-curing mold adhesives, and ultraviolet curing mold adhesives, and aversion 
hardening mold adhesives, are mentioned. As a presentation of adhesives, what kind of thing is 
sufficient as an epoxy system, an acrylate system, a silicone system, etc., for example. 
Formation of such a glue line 160 is made for example, by the applying method. 
[0082] After applying hardening mold adhesives on the transferred layer (thin film device layer) 
140 and joining the imprint object 180 on it when using said hardening mold adhesives for 
example, said hardening mold adhesives are stiffened by the hardening approach according to the 
property of hardening mold adhesives, and the transferred layer (thin film device layer) 140 and 
the imprint object 180 are pasted up, and it fixes. 

[0083] when adhesives are photo-curing molds, light is irradiated from the substrate of light 
transmission nature, and both the outsides of an imprint object or — from one outside of the 
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substrate 100 of light transmission nature, or the imprint object 180 of light transmission nature. 
As adhesives, photo-curing mold adhesives, such as an ultraviolet curing mold which cannot 
affect a thin film device layer easily, are desirable. 

[0084] Water-soluble adhesives can also be used as a glue line 160. As this kind of water-soluble 
adhesives, it is KEMISHIRU made from for example, KEMITEKKU, Inc. Three Bond 3046 (trade 
name) by U-451D (trade name) and Three Bond Co., Ltd. etc. can be mentioned. 
[0085] The adhesives which have melting nature to various kinds of organic solvents as a glue 
line 160 can also be used. 

[0086] As a glue line 160, the adhesives which present an exfoliation operation with heating can 
also be used. As this kind of adhesives, RIBAARUFA made from for example, Japanese east 
DENKO (trade name) can be used. 

[0087] As a glue line 160, the adhesives which present an exfoliation operation by UV irradiation 
can also be used. As this kind of adhesives, the dicing tape D-210 for glass ceramics by LINTEC 
Corp. and D-636 can be used. 

[0088] In addition, unlike illustration, a glue line 160 may be formed in the imprint object 180 side, 
and the transferred layer (thin film device layer) 140 may be pasted up on it. In addition, when 
imprint object 180 the very thing has an adhesion function, for example, formation of a glue line 
160 may be omitted. 

[0089] although not limited especially as an imprint object 180 — a substrate (plate) — 
especially a transparence substrate is mentioned. In addition, such a substrate may be 
monotonous or may be a curve plate. Moreover, compared with said substrate 100, properties, 
such as thermal resistance and corrosion resistance, may be inferior in the imprint object 180. It 
is because the reason forms the transferred layer (thin film device layer) 140 in a substrate 100 
side in this invention, and imprints the transferred layer (thin film device layer) 140 on the imprint 
object 180 after that, so it does not depend on the temperature conditions in the case of 
formation of the transferred layer (thin film device layer) 140 etc. for the property required of 
the imprint object 180, especially thermal resistance. 

[0090] Therefore, when the maximum temperature in the case of formation of the transferred 
layer 140 is set to Tmax, a glass transition point (Tg) or softening temperature can use the 
following [ Tmax ] as a component of the imprint object 0. For example, a glass transition point 
(Tg) or softening temperature can constitute more preferably 800 degrees C or less of 500 
degrees C or less of imprint objects 180 from an ingredient 320 degrees C or less still more 
preferably. 

[0091] Moreover, although what has a certain amount of rigidity (reinforcement) as a mechanical 
property of the imprint object 180 is desirable, you may have flexibility and elasticity. 
[0092] As a component of such an imprint object 180, various synthetic resin or various glass 
material are mentioned, and various synthetic resin and the usual cheap glass material (low 
melting point) are desirable especially. 

[0093] As synthetic resin, any of thermoplastics and thermosetting resin are sufficient. For 
example, polyethylene, a polo propylene, an ethylene-pre pyrene copolymer, Polyolefines, such 
as an ethylene-vinylacetate copolymer (EVA), annular polyolefine, Denaturation polyolefine, a 
polyvinyl chloride, a polyvinylidene chloride, polystyrene, A polyamide, polyimide, polyamidoimide, 
a polycarbonate, Polly (4-methyl BENTEN -1), An ionomer, acrylic resin, polymethylmethacrylate, 
an acrylic-styrene copolymer (AS resin), Butadiene Styrene, a polio copolymer (EVOH), 
polyethylene terephthalate (PET), Polyester, such as polyp CHIREN terephthalate (PBT) and 
PURISHI clo hexane terephthalate (PCT), A polyether, a polyether ketone (PEK), a polyether 
ether ketone (PEEK), Polyether imide, polyacetal (POM), polyphenylene oxide, Denaturation 
polyphenylene oxide, polyarylate, aromatic polyester (liquid crystal polymer), 

Polytetrafluoroethylene, polyvinylidene fluoride, other fluorine system resin, A styrene system, a 
polyolefine system, a polyvinyl chloride system, a polyurethane system, Various thermoplastic 
elastomer, such as a fluororubber system and a chlorinated polyethylene system, EBOKISHI 
resin, phenol resin, a urea resin, melamine resin, unsaturated polyester, The copolymer which is 
mainly concerned with these, a blend object, a polymer alloy, etc. are mentioned, and silicone 
resin, polyurethane, etc. can be used combining 1 of sorts of these, and two sorts or more (as a 
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layered product for example, more than two-layer). 

[0094] As glass material, silicic-acid glass (quartz glass), silicic-acid alkali glass, soda lime glass, 
potash lime glass, lead (alkali) glass, barium glass, borosilicate glass, etc. are mentioned, for 
example. Among these, compared with silicic-acid glass, the melting point is low, and shaping and 
processing are also comparatively easy the melting point, and, moreover, things other than 
silicic-acid glass have it, and are desirable. [ cheap ] 

[0095] When using what consisted of synthetic resin as an imprint object 180, while being able to 
fabricate the large-scale imprint object 180 in one, even if it is complicated configurations, such 
as what has a curve side and irregularity, it can manufacture easily, and the various advantages 
that ingredient cost and a manufacturing cost are also cheap can be enjoyed. Therefore, use of 
synthetic resin is advantageous when manufacturing a large-sized and cheap device (for 
example, liquid crystal display). 

[0096] In addition, the imprint object 180 may constitute some devices like what constitutes the 
device which became independent in itself like a liquid crystal cell, a color filter and an electrode 
layer, a dielectric layer, an insulating layer, and a semiconductor device. 

[0097] Furthermore, the imprint objects 180 may be matter, such as a metal, ceramics, a stone, 
and wood paper, and may be on the front face of the structures, such as a wall, a column, head 
lining, and a windowpane, further on the field of the arbitration which constitutes a certain article 
(superiors of the front-face top of the field top of a clock, and an air-conditioner, and a printed 
circuit board). 

[0098] As shown in [a process 4], next drawing 4 , light is irradiated from the rear^ace side of a 
substrate 100. 

[0099] After this light penetrates a substrate 100, it is irradiated by the detached core 120. 
Thereby, the exfoliation in a layer and/or interfacial peeling arise in a detached core 120, and 
bonding strength is decreased or extinguished. 

[0100] It is presumed that it is what is depended on phase changes, such as that ablation 
produces the principle which the exfoliation in a layer and/or interfacial peeling of a detached 
core 120 produce in the component of a detached core 120 and emission of the gas contained in 
the detached core 120, melting further produced immediately after an exposure, and 
evapotranspiration. 

[0101] The fixed ingredient (component of a detached core 120) which absorbed exposure light 
is excited photochemistry-wise or thermally, ablation means association of the atom of the front 
face and interior or a molecule being cut, and emitting here, and it mainly appears as a 
phenomenon in which all or a part of component of a detached core 120 produces phase 
changes, such as melting and evapotranspiration (evaporation). Moreover, by said phase change, 
it may be in a minute firing condition and bonding strength may decline. 

[0102] Conditions, such as a presentation of a detached core 120, and a class of light irradiated 
as one of the factor of the, wavelength, reinforcement, the attainment depth, are mentioned by in 
addition to this being influenced by various factors they are [ whether a detached core 120 
produces the exfoliation in a layer interfacial peeling is produced, or ] the both. 
[0103] Here, with the gestalt of this operation, after formation of a detached core 120, in order 
to make detached core 120 the very thing produce an exfoliation phenomenon more certainly at 
this 4th process, the ion for exfoliation promotion is poured in. 

[0104] This ion for exfoliation promotion promotes three either of the followings, or the 
exfoliation phenomenon of the detached core [ in / for an operation of two or more 
combination / nothing and the 4th process ] 120 at least. 

[0105] The ion for exfoliation promotion, for example, the hydrogen, (H) or nitrogen (N) with 
which one of them was poured into the detached core 120 by operation of this 4th process is 
gasificated, and, thereby, exfoliation of a detached core 120 is promoted. 
[0106] Other one was set like ion grouting for exfoliation promotion, it cut association of the 
atom or molecule which constitutes a detached core 120 with the ion for exfoliation promotion, 
for example, hydrogen, (H), nitrogen (N), or silicon (Si), and has given the damage beforehand to 
the detached core 120. Therefore, in the detached core 120 to which the damage was given 
beforehand, exfoliation arises comparatively easily by operation of the 4th process. 
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[0107] One of further others is set like ion grouting for exfoliation promotion, it changes the 
property of a detached core 1 20 with the ion for exfoliation promotion, for example, hydrogen, 
(H), nitrogen (N), or silicon (Si), and the adhesion of a detached core 120 and a substrate 100 
has weakened it beforehand. Also in this case, in the detached core 120 which the adhesion with 
a substrate was able to weaken, exfoliation arises comparatively easily by operation of the 4th 
process. 

[0108] As a light irradiated at the 4th process, if a detached core 120 is made to start the 
exfoliation in a layer, and/or interfacial peeling, what kind of thing may be used, for example, an 
X-ray, ultraviolet rays, the light, infrared radiation (heat ray), a laser beam, a millimeter wave, 
microwave, an electron ray, a radiation (alpha rays, beta rays, gamma ray), etc. will be mentioned. 
A laser beam is desirable at the point of being easy to produce exfoliation (ablation) of a 
detached core 120 also in it 

[0109] As laser equipment made to generate this laser beam, although various gas laser, solid 
state laser (semiconductor laser), etc. are mentioned, excimer laser, Nd-YAG laser, Ar laser, a 
C02 laser, a CO laser, helium-Ne laser, etc. are used suitably, and especially excimer laser is 
desirable also in it. 

[0110] Since it outputs high energy in a short wavelength region, extremely, excimer laser can 
make a detached core 120 produce ablation for a short time, and it can exfoliate a detached 
core 120, without making the imprint object 180 and substrate 100 grade which therefore adjoin 
produce most temperature rises (i.e., without it producing degradation and damage). 
[0111] Moreover, when it makes it faced that a detached core 120 produces ablation and there 
is a wavelength dependency of light, as for the wavelength of the laser beam irradiated, it is 
desirable that it is 100nm - about 350nm. 

[01 12] An example of permeability to the wavelength of light of a substrate 100 is shown in 
drawing 7 . It has the property that permeability increases steeply to the wavelength of 200nm 
so that it may be illustrated. In such a case, light (wavelength of 308nm) with a wavelength of 
210nm or more, for example, Xe-CI excimer laser light, KrF laser light (wavelength of 248nm), 
etc. are irradiated. 

[0113] Moreover, when making a detached core 120 cause phase changes, such as a gas 
evolution, evaporation, and sublimation, and giving a separation property to it, as for the 
wavelength of the laser beam irradiated, it is desirable that it is about 350 to 1200nm. 
[0114] Moreover, as for especially the energy density in the case of excimer laser, it is desirable 
the energy density of the laser beam irradiated and to consider as about two 10 - 5000 mJ/cm, 
and it is more desirable to consider as about two 100 - 500 mJ/cm. Moreover, as for irradiation 
time, it is desirable to be referred to as about 1 - 1000ns, and it is more desirable to be referred 
to as about 10 - 100ns. When sufficient ablation etc. does not arise, and an energy density is 
high, when an energy density is low or irradiation time is short, or irradiation time is long, there is 
a possibility of having a bad influence on the transferred layer 140 by the exposure light which 
penetrated the detached core 1 20. 

[0115] In addition, as a cure in case the exposure light which penetrated the detached core 120 
reaches even the transferred layer 140 and does a bad influence, as shown in drawing 30 , there 
is the approach of forming the metal membranes 124, such as a tantalum (Ja), on a detached 
core (laser absorption layer) 120, for example. Thereby, it is completely reflected by the 
interface of a metal membrane 124, and the laser light which penetrated the detached core 120 
does not have a bad influence on the thin film device above it 

[0116] Next, the force is applied to a substrate 100 and this substrate 100 is made to secede 
from a detached core 1 20, as shown in drawing 5 . Although not illustrated in drawing 5 , a 
detached core may adhere on a substrate 100 after this balking. 

[0117] Next, as shown in drawing 6 , the extant detached core 120 is removed by the approach 
which combined approaches, such as washing, etching, ashing, and polish, or these. It means that 
the transferred layer (thin film device layer) 140 had been imprinted by the imprint object 180 by 
this. 

[0118] In addition, when a part of detached core has adhered also to the substrate 100 from 
which it seceded, it removes similarly. In addition, when the substrate 100 consists of an 
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expensive ingredient like quartz glass, and a rare ingredient, reuse (recycle) is preferably 
presented with a substrate 100. That is, this invention can be applied to the substrate 100 to 
reuse, and usefulness is high. 

[0119] The imprint to the imprint object 180 of the transferred layer (thin film device layer) 140 
is completed through each above process. Then, conductive layers, such as removal of Si02 film 
which adjoins the transferred layer (thin film device layer) 140, and wiring of a up to [ the 
transferred layer 140 ], formation of a desired protective coat, etc. can also be performed. 
[0120] Thus, transferred layer (thin film device layer) 140 the very thing which is an exfoliated 
object is not exfoliated directly. Since it exfoliates in the detached core joined to the transferred 
layer (thin film device layer) 140, Irrespective of the property of an exfoliated object (transferred 
layer 140), conditions, etc., easily and certainly, it can exfoliate in homogeneity (imprint), there is 
also no damage to the exfoliated object (transferred layer 140) in accordance with exfoliation 
actuation, and the high dependability of the transferred layer 140 can be maintained. 
[0121] Next, TFT of for example, CMOS structure is formed as a thin film device layer 140 on a 
substrate 100 and a detached core 120, and the example of the concrete manufacture process 
in the case of imprinting this on an imprint object is explained using drawing 8 - drawing 18 . In 
addition, even if it attaches like ion grouting for exfoliation promotion carried out in the middle of 
this process, it explains. 

[0122] (Process 1) as shown in drawing 8 , on the translucency substrate (for example, quartz 
substrate) 100, laminating formation of a detached core (for example, LPCVD amorphous silicon 
layer formed of law) 120, an interlayer (for example, Si02 film) 142, and the amorphous silicon 
layer (for example, LPCVD — formed of law) 143 is carried out one by one, then laser light is 
irradiated from the upper part all over the amorphous silicon layer 143, and annealing is given. 
Thereby, the amorphous silicon layer 143 is recrystallized and turns into a polish recon layer. In 
addition, when carrying out laser annealing in this case with a beam scan, it is desirable in the 
same part that an optical exposure is carried out 2 times or more so that the beam cores of the 
beam of each time may lap unlike the beam scan to the above-mentioned detached core 120 (it 
removes in the case of a Gaussian beam). In this case, it is because there are no evils, such as 
optical leakage, and the amorphous silicon layer 143 can fully be recrystallized by carrying out a 
multiplex exposure. 

[0123] If it is after formation of a detached core 120 and is before the laser annealing process 
for crystallization as an operation stage of the impregnation process of the ion for exfoliation 
promotion, it is desirable at the point that an ion implantation can be carried out without needing 
a mask. 

[0124] Therefore, as the operation stage, it is after formation of the detached core 120 of (A) 
drawing 8 , is after formation of an interlayer s 142 (B) interlayer 142 before formation, is after 
formation of the amorphous silicon layer 143 (before [ C ]) formation of the amorphous silicon 
layer 143, and becomes either in front of the laser annealing process for the crystallization. This 
(A) In - (C), the operation stage of (C) is the most desirable. In the reason, the formation 
process of the amorphous silicon layer 143, i.e., the formation process of a channel layer, serves 
as process temperature of about 425 degrees C in the present condition. When the hydrogen ion 
is already poured into the detached core 120 as in this case, for example, ion for exfoliation 
promotion, there is a possibility that hydrogen may escape from and come out of a detached 
core 120 at the temperature of 350 degrees C or more. Therefore, as for the impregnation 
process of the ion for exfoliation promotion, it is desirable to carry out with the operation stage 
after the channel stratification (C). However, since there is such no limit depending on the class 
of ion for exfoliation promotion, an operation stage (A) and (B) can also be carried out. Moreover, 
it is desirable on transistor characteristics that the damage resulting from impregnation of the 
ion for exfoliation promotion has not arisen in the layer after laser annealing of the amorphous 
silicon layer 143 was carried out and it was polycrystaHzed. In being (C), even if there is no 
generating of a damage itself in (A) and (B), and a damage arises in amorphous silicon layer 143 
the very thing, the effect of the damage will be reduced according to a subsequent crystallization 
process. 

[0125] In addition, like this ion grouting for exfoliation promotion, it can carry out using well- 
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known ion implantation equipment. That is, if a hydrogen ion is poured in, for example, the gas 
containing hydrogen is plasma-ized and the hydrogen ion generated by it can be poured into a 
detached core 120 by accelerating by electric field. 

[0126] As an operation stage like ion grouting (D), you may be after laser annealing. In this case, 
transistor characteristics will not be degraded, if the mask of the part used as a channel field is 
carried out and it carries out an ion implantation. In addition, as for a mask, ion grouting is 
removed behind. As it is alike (process 2), then is shown in drawing 9 , patterning of the polish 
recon layer obtained by laser annealing is carried out, and Islands 144a and 144b are formed as a 
channel pattern. 

[0127] Like ion grouting for exfoliation promotion, it can carry out after the 2nd process (channel 
pattern formation process) as the operation stage (E) besides (A) - (D) mentioned above. In this 
case, as shown in drawing 31 , it is on island 144a and 144b, and the mask pattern 201 is formed 
in the channel field in island 144a and 144b, and the part which counters. And the ion for 
exfoliation promotion, for example, a hydrogen ion, is turned and poured into a detached core 120 
in the condition. Thereby, hydrogen does not contain to a channel field and transistor 
characteristics do not deteriorate. In addition, if it ends like ion grouting for exfoliation 
promotion, a mask pattern 201 will be removed. 

[0128] (Process 3) As shown in drawing 10 , wrap gate dielectric film 148a and 148b is formed 
for Islands 144a and 144b with a CVD method. 

[0129] Like ion grouting for exfoliation promotion, it can carry out after the 3rd process (gate 
dielectric film) as the operation stage (F) besides (A) - (E) mentioned above. In this case, as 
shown in drawing 32 , it is on gate-dielectric-film 148a and 148b, and it is desirable to form a 
mask pattern 202 in the channel field in island 144a and 144b and the part which counters. 
[0130] (Process 4) As shown in drawing 1 1 , the gate electrodes 150a and 150b which consist of 
polish recon or metal are formed. 

[0131] (Process 5) As shown in drawing 12 , the mask layer 170 which consists of polyimide etc. 
is formed, using gate electrode 150b and the mask layer 170 as a mask, it is a self aryne, for 
example, the ion implantation of boron (B) is performed. Of this, the p+ layers 172a and 172b are 
formed. 

[0132] Like ion grouting for exfoliation promotion, this boron ion grouting simultaneously can be 
carried out as that operation stage (G) besides (A) - (F) mentioned above. In this case, the 
mixed gas of B~2H6(5%)+H2 (95%) is plasma-ized, the boron ion and hydrogen ion which were 
generated by that cause are accelerated, and it leads to a substrate, without minding a mass 
spectrograph. If it does so, even if it is the same acceleration voltage, while the boron ion with 
heavy mass stops at the polycrystalline silicon layer by the side of the upper layer, the hydrogen 
ion with light mass will be driven in more deeply, and it will reach to a detached core 120. 
[0133] In addition, although gate electrode 150b functions as the mask pattern 201 of drawing 
31 , or the mask pattern 202 of drawing 32 similarly at this time, according to acceleration 
voltage, a mask layer can be further prepared on gate electrode 150b. 

[0134] (Process 6) As shown in drawing 13 , the mask layer 174 which consists of polyimide etc. 
is formed, using gate electrode 150a and the mask layer 174 as a mask, it is a self aryne, for 
example, the ion implantation of Lynn (P) is performed. Of this, the n+ layers 146a and 146b are 
formed. 

[0135] Like ion grouting for exfoliation promotion, this phosphorus ion grouting simultaneously 
can be carried out as that operation stage (H) besides (A) - (G) mentioned above. Also in this 
case, the mixed gas of PH3(5%)+H2 (95%) is plasma-ized, the phosphorus ion and hydrogen ion 
which were generated by that cause are accelerated, and it leads to a substrate, without minding 
a mass spectrograph. If it does so, even if it is the same acceleration voltage, while the 
phosphorus ion with heavy mass stops at the polycrystalline silicon layer by the side of the 
upper layer, the hydrogen ion with light mass will be driven in more deeply, and it will reach to a 
detached core 120. 

[0136] In addition, although gate electrode 150a functions as the mask pattern 201 of drawing 
31 , or the mask pattern 202 of drawing 32 similarly in this case, according to acceleration 
voltage, a mask layer can be further prepared on gate electrode 150a. 
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[0137] Moreover, although the operation stage like the above-mentioned ion grouting for 
exfoliation promotion (G) and (H) were as simultaneous as impurity ion grouting to the source in 
a process 5 and a process 6, and a drain field, they may be separately performed before and 
behind that. 

[0138] (Process 7) As shown in drawing 14 , an interlayer insulation film 154 is formed and 
Electrodes 152a-152d are alternatively formed after contact hole formation. 
[0139] Thus, TFT of the formed CMOS structure corresponds to the transferred layer (thin film 
device layer) 140 in drawing 2 - drawing 6 . In addition, a protective coat may be formed on an 
interlayer insulation film 154. 

[0140] (Process 8) As shown in drawing 1 5 , the epoxy resin layer 160 as a glue line is formed on 
TFT of a CMOS configuration, next TFT is stuck on the imprint object (for example, soda glass 
substrate) 180 through the epoxy resin layer 160. Then, heat is applied, an epoxy resin is 
stiffened and the imprint object 180 and TFT are pasted up (junction). 

[0141] In addition, the photopolymer resin which is ultraviolet curing mold adhesives is sufficient 
as a glue line 160. In this case, ultraviolet rays are irradiated from the imprint object [ not heat 
but ] 180 side, and a polymer is stiffened. 

[0142] (Process 9) As shown in drawing 16 , Xe-CI excimer laser light is irradiated from the rear 
face of the translucency substrate 100, for example. This produces and cheats out of exfoliation 
in the inside of the layer of a detached core 120, and/or an interface. 
[0143] (Process 10) A substrate 100 is torn off as shown in drawing 17 . 

[0144] (Process 11) Finally etching removes a detached core 120. It means that TFT of a CMOS 
configuration had been imprinted by the imprint object 180 by this as shown in drawing 18 . 
[0145] <The gestalt of the 2nd operation>, next the gestalt of operation of the 2nd of this 
invention are explained with reference to drawing 33 - drawing 35 . In addition, the gestalt of this 
2nd operation imprints twice the transferred layer 140 which consists of thin film device layers, 
and, in addition to the process of drawing 1 of the gestalt of the 1st operation - drawing 6 , the 
process of drawing 33 - drawing 35 is added. 

[0146] Here, with the gestalt of this 2nd operation, the detached core 120 shown in drawing 2 - 
drawing 5 is called the 1st detached core. Moreover, with the gestalt of this 2nd operation, the 
glue line 160 of drawing 3 - drawing 6 is called the 2nd detached core. Furthermore, with the 
gestalt of this 2nd operation, the imprint object 180 of drawing 3 - drawing 6 is called a primary 
imprint object. Therefore, according to the gestalt of this 2nd operation, in the phase which the 
process of drawing 6 ended, it means that the transferred layer 140 had been imprinted by the 
primary imprint object 180 through the 2nd detached core 160. 

[0147] With the gestalt of the 2nd operation here, the quality of the material of the 2nd detached 
core 160 can use the thing of the same quality of the material not only as thermofusion nature 
adhesives and water-soluble adhesives but the 1st detached core 120. In order to make easy 
exfoliation by this 2nd detached core 160 at this time, the ion implantation which was mentioned 
above and which was explained with the gestalt of the 1st operation can be performed. 
[0148] More nearly hereafter, the additional processing of drawing 33 carried out after the 
process of drawing 6 - drawing 35 explains 1-3. 

[0149] As [additional processing is shown in drawing 33 following the process of 1] drawing 6 , 
the secondary imprint layer 200 is pasted up on the inferior surface of tongue (exposure) of the 
thin film device layer 140 through a glue line 190. 

[0150] As a suitable example of the adhesives which constitute a glue line 190, various hardening 
mold adhesives, such as photo-curing mold adhesives, such as reaction hardening mold 
adhesives, heat-curing mold adhesives, and ultraviolet curing mold adhesives, and aversion 
hardening mold adhesives, are mentioned. As a presentation of adhesives, what kind of thing is 
sufficient as an epoxy system, an acrylate system, a silicone system, etc., for example. 
Formation of such a glue line 190 is made for example, by the applying method. 
[0151] After applying hardening mold adhesives to the inferior surface of tongue of the 
transferred layer (thin film device layer) 140 and joining the secondary imprint object 200 further 
when using said hardening mold adhesives for example, said hardening mold adhesives are 
stiffened by the hardening approach according to the property of hardening mold adhesives, and 
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the transferred layer (thin film device layer) 140 and the secondary imprint object 200 are pasted 
up, and it fixes. 

[0152] When adhesives are photo-curing molds, light is preferably irradiated from the outside of 
the secondary imprint object 200 of light transmission nature. As long as it uses as adhesives 
photo-curing mold adhesives, such as an ultraviolet curing mold which cannot affect a thin film 
device layer easily, an optical exposure may be carried out from the primary imprint object 180 
side of light transmission nature, or primary [ of light transmission nature ] and the both sides of 
the secondary imprint object 180,200. 

[0153] In addition, unlike illustration, a glue line 190 may be formed in the secondary imprint 
object 200 side, and the transferred layer (thin film device layer) 140 may be pasted up on it In 
addition, when secondary imprint object 200 the very thing has an adhesion function, for 
example, formation of a glue line 190 may be omitted. 

[0154] although not limited especially as a secondary imprint object 200 — a substrate (plate) — 
especially a transparence substrate is mentioned. In addition, such a substrate may be 
monotonous or may be a curve plate. 

[0155] Moreover, compared with said substrate 100, properties, such as thermal resistance and 
corrosion resistance, may be inferior in the secondary imprint object 200. It is because the 
reason forms the transferred layer (thin film device layer) 140 in a substrate 100 side in this 
invention, and imprints the transferred layer (thin film device layer) 140 on the secondary imprint 
object 200 after that, so it does not depend on the temperature conditions in the case of 
formation of the transferred layer (thin film device layer) 140 etc. for the property required of 
the secondary imprint object 200, especially thermal resistance. This point is the same also 
about the primary imprint object 180. 

[0156] Therefore, when the maximum temperature in the case of formation of the transferred 
layer 140 is set to Tmax, a glass transition point (Tg) or softening temperature can use the 
following [ Tmax ] as a component of primary and the secondary imprint object 180,200. For 
example, a glass transition point (Tg) or softening temperature can constitute more preferably 
primary and 800 degrees C or less of 500 degrees C or less of secondary imprint objects 
180,200 from an ingredient 320 degrees C or less still more preferably. 

[0157] Moreover, although what has a certain amount of ** (reinforcement) as a mechanical 
property of primary and the secondary imprint object 180,200 is desirable, you may have 
flexibility and elasticity. 

[0158] As a component of such primary and the secondary imprint object 180,200, various 
synthetic resin or various glass material are mentioned, and various synthetic resin and the usual 
cheap glass material (low melting point) are desirable especially. 

[0159] As synthetic resin, any of thermoplastics and thermosetting resin are sufficient. For 
example, polyethylene, a polo propylene, an ethylene-pre pyrene copolymer, Polyolefines, such 
as an ethylene-vinylacetate copolymer (EVA), annular polyolefine, Denaturation polyolefine, a 
polyvinyl chloride, a polyvinylidene chloride, polystyrene, A polyamide, polyimide, polyamidoimide, 
a polycarbonate, Polly (4-methyl BENTEN -1), An ionomer, acrylic resin, polymethylmethacrylate, 
an acrylic-styrene copolymer (AS resin), Butadiene Styrene, a polio copolymer (EVOH), 
polyethylene terephthalate (PET), Polyester, such as polyp CHIREN terephthalate (PBT) and 
PURISHI clo hexane terephthalate (PCT), A polyether, a polyether ketone (PEK), a polyether 
ether ketone (PEEK), Polyether imide, polyacetal (POM), polyphenylene oxide, Denaturation 
polyphenylene oxide, polyarylate, aromatic polyester (liquid crystal polymer), 

Polytetrafluoroethylene, polyvinylidene fluoride, other fluorine system resin, A styrene system, a 
polyolefine system, a polyvinyl chloride system, a polyurethane system, Various thermoplastic 
elastomer, such as a fluororubber system and a chlorinated polyethylene system, EBOKISHI 
resin, phenol resin, a urea resin, melamine resin, unsaturated polyester, The copolymer which is 
mainly concerned with these, a blend object, a polymer alloy, etc. are mentioned, and silicone 
resin, polyurethane, etc. can be used combining 1 of sorts of these, and two sorts or more (as a 
layered product for example, more than two-layer). 

[0160] As glass material, silicic-acid glass (quartz glass), silicic-acid alkali glass, soda lime glass, 
potash lime glass, lead (alkali) glass, barium glass, borosilicate glass, etc. are mentioned, for 
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example. Among these, compared with silicic-acid glass, the melting point is low, and shaping and 
processing are also comparatively easy the melting point, and, moreover, things other than 
silicic-acid glass have it, and are desirable. [ cheap ] 

[0161] When using what consisted of synthetic resin as a secondary imprint object 200, while 
being able to fabricate the large-scale secondary imprint object 200 in one, even if it is 
complicated configurations, such as what has a curve side and irregularity, it can manufacture 
easily, and the various advantages that ingredient cost and a manufacturing cost are also cheap 
can be enjoyed. Therefore, use of synthetic resin is advantageous when manufacturing a large- 
sized and cheap device (for example, liquid crystal display). 

[0162] In addition, the secondary imprint object 200 may constitute some devices like what 
constitutes the device which became independent in itself like a liquid crystal cell, a color filter 
and an electrode layer, a dielectric layer, an insulating layer, and a semiconductor device. 
[0163] Furthermore, primary and the secondary imprint objects 180,200 may be matter, such as 
a metal, ceramics, a stone, and wood paper, and may be on the front face of the structures, such 
as a wall, a column, head lining, and a windowpane, further on the field of the arbitration which 
constitutes a certain article (superiors of the front-face top of the field top of a clock, and an 
air-conditioner, and a printed circuit board). 

[0164] As [additional processing is shown in 2], next drawing 34 , thermofusion of the 
thermofusion nature glue line 160 which is the 2nd detached core is heated and carried out. 
Consequently, since the adhesive strength of the thermofusion nature glue line 160 becomes 
weaker, it can be made to secede from the primary imprint object 180 by the thin film device 
layer 140. In addition, this primary imprint object 180 can be repeated and reused by removing 
the thermofusion nature adhesives adhering to the primary imprint object 180. 
[0165] What is necessary is just to dip preferably the field which contains the 2nd detached core 
160 at least in pure water that what is necessary is just to make water contact, when the water- 
soluble adhesives mentioned above as the 2nd detached core 160 are used. What is necessary is 
just to contact the field which contains the 2nd detached core 160 at least to an organic 
solvent, when the organic solvent melting nature adhesives mentioned above as the 2nd 
detached core 160 are used, the field which contains the 2nd detached core 160 at least when 
the adhesives which present an exfoliation operation by heating or UV irradiation mentioned 
above as the 2nd detached core 160 are used — other layers — minding — heating — or what 
is necessary is just to carry out UV irradiation Moreover, when an ablation layer is used like the 
1st detached core 120 as the 2nd detached core, the 2nd detached core 160 is made to produce 
an exfoliation phenomenon by optical exposure. That exfoliation is promoted by the effectiveness 
of impregnation ion at this time. 

[0166] As [additional processing is shown in drawing 35 by removing the 2nd detached core 160 
which adhered to the front face of the thin film device layer 140 at the 3] last, the thin film 
device layer 140 imprinted by the secondary imprint object 200 can be obtained. Here, the 
laminating relation of the thin film device layer 140 to this secondary imprint object 200 becomes 
the same as the laminating relation of the thin film device layer 140 to the original substrate 100, 
as shown in drawing 2 . 

[0167] The imprint to the secondary imprint object 200 of the transferred layer (thin film device 
layer) 140 is completed through each above process. Then, conductive layers, such as removal 
of Si02 film which adjoins the transferred layer (thin film device layer) 140, and wiring of a up to 
[ the transferred layer 140 ], formation of a desired protective coat, etc. can also be performed. 
[0168] With the gestalt of the 2nd operation, transferred layer (thin film device layer) 140 the 
very thing which is an exfoliated object is not exfoliated directly. In order to dissociate in the 1st 
detached core 120 and the 2nd detached core 160 and to imprint on the secondary imprint 
object 200, Irrespective of the property of a dissociated object (transferred layer 140), 
conditions, etc., easily and certainly, it can imprint to homogeneity, there is also no damage to 
the dissociated object (transferred layer 140) in accordance with separation actuation, and the 
high dependability of the transferred layer 140 can be maintained. 

[0169] If the technique explained with the <gestalt of the 3rd operation> above-mentioned 1st 
and the gestalt of the 2nd operation is used, the microcomputer constituted using the thin film 
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device as shown in drawing 1 9 (a), for example can be formed on a desired substrate. 
[0170] In drawing 19 (a), the solar battery 340 possessing the PIN junction of an amorphous 
silicon for supplying the supply voltage of CPU300, RAM320 and the I/O circuits 360 where the 
thin film device was used and the circuit was constituted, and these circuits is carried on the 
flexible substrate 182 which consists of plastics etc. 

[0171] Since the microcomputer of drawing 1 9 (a) is formed on the flexible substrate, as shown 
in drawing 19 (b), since it is lightweight, it has strongly the description that it is strong also to fall 
in bending. 

[0172] The gestalt of <gestalt of the 4th operation> book operation explains the example of the 
manufacture process in the case of creating the liquid crystal display of the active-matrix mold 
using a active-matrix substrate as shown in drawing 20 and drawing 21 using the imprint 
technique of an above-mentioned thin film device. 

[0173] (Configuration of a liquid crystal display) As shown in drawing 20 , the liquid crystal 
display of a active-matrix mold possesses the sources 400 of the illumination light, such as a 
back light a polarizing plate 420, the active-matrix substrate 440, liquid crystal 460, the opposite 
substrate 480, and a polarizing plate 500. 

[0174] In addition, if it constitutes as a reflective mold liquid crystal panel which replaced with 
the source 400 of the illumination light, and adopted the reflecting plate when using a flexible 
substrate like plastic film for the active-matrix substrate 440 and the opposite substrate 480 of 
this invention, there is flexibility and a lightweight active matrix liquid crystal panel strong against 
an impact and can be realized. In addition, when a pixel electrode is formed with a metal, a 
reflecting plate and a polarizing plate 420 become unnecessary. 

[0175] The active-matrix substrate 440 used with the gestalt of this operation arranges TFT in 
the pixel section 442, and is a driver built-in active-matrix substrate in which the driver circuit 
(a scanning-line driver and data-line driver) 444 was carried further. 

[0176] The sectional view of the important section of this active matrix liquid crystal display is 
shown in drawing 21 , and the circuitry of the important section of a liquid crystal display is 
shown in drawing 22 . 

[0177] As shown in drawing 22 , the gate is connected to the gate line G1, one side of a source 
drain is connected to the data line D1, and the pixel section 442 contains TFT (M1) by which 
another side of a source drain was connected to liquid crystal 460, and liquid crystal 460. 
[0178] Moreover, the driver section 444 is constituted including TFT (M2) formed of the same 
process as TFT (M1) of the pixel section. 

[0179] As shown in the left-hand side of drawing 21 , TFT (M1) in the pixel section 442 is 
constituted including the source drain layers 1100a and 1100b, channel 1100e, gate-dielectric- 
film 1200a, gate electrode 1300a, an insulator layer 1500, and the source drain electrodes 1400a 
and 1400b. 

[0180] In addition, a reference number 1700 is a pixel electrode and a reference number 1702 
shows the field (electrical-potential-difference impression field to liquid crystal) where the pixel 
electrode 1 700 impresses an electrical potential difference to liquid crystal 460. The orientation 
film is omitted among drawing. The pixel electrode 1700 is constituted by metals (in the case of 
the liquid crystal panel of a reflective mold), such as [TO (in the case of the liquid crystal panel 
of a light transmission mold), or aluminum. Moreover, in drawing 21 , in the electrical-potential- 
difference impression field 1702 to liquid crystal, although the substrate insulator layer 1000 
under the pixel electrode 1700 (interlayer) is removed completely, it is not necessarily limited to 
this, and since the substrate insulator layer (interlayer) 1000 is thin, when not becoming the 
hindrance of the electrical-potential-difference impression to liquid crystal, you may leave. 
[0181] Moreover, as shown in the right-hand side of drawing 21 , TFT (M2) which constitutes the 
driver section 444 is constituted including the source, the drain layers 1100c and 1100d, channel 
1100f, gate-dielectric-film 1200b, gate electrode 1300b, an insulator layer 1500, and the source 
drain electrodes 1400c and 1400d. 

[0182] In addition, in drawing 21 , a reference number 480 is for example, an opposite substrate 
(for example, soda glass substrate), and a reference number 482 is a common electrode. 
Moreover, a reference number 1000 is Si02 film, a reference number 1600 is an interlayer 
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insulation film (for example, Si02 film), and a reference number 1800 is a glue line. Moreover, a 
reference number 1900 is a substrate (imprint object) which consists for example, of a soda 
glass substrate. 

[0183] (Manufacture process of a liquid crystal display) The manufacture process of the liquid 
crystal display of drawing 21 is hereafter explained with reference to drawing 23 - drawing 27 . 
[0184] First, it forms through the same manufacture process as drawing 8 - drawing 18 on the 
substrate (for example, quartz substrate) 3000 which it is reliable in TFT (M1, M2) like drawing 
23 , and penetrates laser light, and a protective coat 1600 is constituted. In addition, in drawing 
23 , a reference number 3100 is a detached core (laser absorption layer) into which the ion for 
exfoliation promotion is poured. Moreover, in drawing 23 , both TFT(s) (M1, M2) are taken as 
MOSFET of n mold. However, it is good also as not the thing limited to this but MOSFET of p 
mold, and CMOS structure. 

[0185] Next, as shown in drawing 24 , a protective coat 1600 and the substrate insulator layer 
1000 are etched alternatively, and openings 4000 and 4200 are formed alternatively. These two 
openings are formed in coincidence using a common etching process. In addition, although the 
substrate insulator layer (interlayer) 1000 is completely removed in opening 4200 in drawing 24 , 
it is not necessarily limited to this, and since the substrate insulator layer (interlayer) 1000 is 
thin, when not becoming the hindrance of the electrical-potential-difference impression to liquid 
crystal, you may leave. 

[0186] Next, as shown in drawing 25 , the pixel electrode 1700 which consists of metals, such as 
ITO film or aluminum, is formed. In using the [TO film, it becomes the liquid crystal panel of a 
transparency mold, and in using metals, such as aluminum, it becomes the liquid crystal panel of 
a reflective mold. Next, as shown in drawing 26 , a substrate 1900 is joined through a glue line 
1800 (adhesion). 

[0187] Next, excimer laser light is irradiated from the rear face of a substrate 3000, the 
operation by the ion for exfoliation promotion is also used, and a detached core 1 20 is made to 
produce an exfoliation phenomenon, as shown in drawing 26 . Then, a substrate 3000 is torn off. 
Since the force like ** is not required for tearing off at this time, a mechanical damage does not 
arise in TFT. 

[0188] Next, a detached core (laser absorption layer) 3100 is removed. Thereby, the active- 
matrix substrate 440 as shown in drawing 27 is completed. It has exposed and the electric 
connection with liquid crystal is possible for the base (field of a reference number 1702) of the 
pixel electrode 1700. Then, the orientation film is formed in the front face of the insulator layer 
(interlayers, such as Si02) 1000 of the active-matrix substrate 440, and pixel electrode 1702 
front face, and orientation processing is performed. The orientation film is omitted in drawing 27 . 

[0189] And the pixel electrode 1709 and the common electrode which counters are further 
formed in the front face, the opposite substrate 480 and the active MATORIKU substrate 440 of 
drawing 21 with which orientation processing of the front face was carried out are closed with a 
sealing agent (sealant), liquid crystal is enclosed among both substrates, and a liquid crystal 
display as shown in drawing 21 is completed. 

[0190] The gestalt of operation of the 5th of this invention is shown in <gestalt of the 5th 
operation> drawing 28 . 

[0191] With the gestalt of this operation, multiple-times activation of the imprint approach of an 
above-mentioned thin film device is carried out, on a larger substrate (imprint object) than the 
substrate of an imprinting agency, two or more patterns containing a thin film device are 
imprinted, and, finally a large-scale active-matrix substrate is formed. 

[0192] That is, on the big substrate 7000, the imprint of multiple times is performed and the pixel 
sections 7100a-7100P are formed. TFT and wiring are formed in the pixel section as surrounded 
and shown to the drawing 28 bottom by the alternate long and short dash line. In drawing 28 , a 
reference number 7210 is the scanning line, a reference number 7200 is a signal line and a 
reference number 7230 is [ a reference number 7220 is a gate electrode and ] a pixel electrode. 
[0193] The large-scale active-matrix substrate carrying a reliable thin film device can be created 
by repeating and using a reliable substrate or carrying out multiple-times activation of the 
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imprint of a thin film pattern using two or more 1st substrates. 

[0194] The gestalt of operation of the 6th of <gestalt of the 6th operation> this invention is 
shown in drawing 29 . 

[0195] The description of the gestalt of this operation is imprinting two or more patterns 
containing the thin film device (that is, thin film device with which minimum line width's differs) 
with which multiple-times activation of the imprint approach of an above-mentioned thin film 
device is carried out, and the design Ruhr's (that is, design rule's when carrying out a pattern 
design's) differs on a bigger substrate than the substrate top of an imprinting agency. 
[0196] In drawing 29 , the driver circuit (8000-8032) created in the more detailed manufacture 
process rather than the pixel section (7100a-7100p) is created around the substrate 6000 by the 
imprint of multiple times in the active-matrix substrate of driver loading. 

[0197] Since the shift register which constitutes a driver circuit carries out actuation of a logic 
level to the bottom of a low battery, rather than Pixel TFT, pressure-proofing may be low, and as 
it is therefore set to TFT more detailed than Pixel TFT, high integration can be attained. 
[0198] According to the gestalt of this operation, two or more circuits where design Ruhr level 
differs (that is, manufacture processes differ) are realizable on one substrate. In addition, since 
high pressure-proofing is the need like Pixel TFT, a sampling means (thin film transistor M2 of 
drawin g 22 ) to sample a data signal by control of a shift register may be formed in the same 
process as Pixel TFT / same design Ruhr. 
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EXAMPLE 



[Example] Next, the concrete example of this invention is explained. 

[0200] (Example 1) The quartz substrate (1630 degrees C, a strain point softening temperature : 
1070 degrees C, permeability of excimer laser : about 100%) with a 50mm[ 50mm by ] x thickness 
of 1.1mm was prepared, and the amorphous silicon (a-Si) film was formed in one side of this 
quartz substrate as a detached core (laser beam absorption layer) with the low voltage CVD 
method (Si2 H6 gas, 425 degrees C). The thickness of a detached core was 100nm. 
[0201] Next, it is Si02 as an interlayer on a detached core. The film was formed with the ECR- 
CVD method (SiH4+02 gas, 100 degrees C). An interlayer s thickness was 200nm. 
[0202] Next, the amorphous silicon film of 50nm of thickness was formed as a transferred layer 
on the interlayer with the low voltage CVD method (Si2 H6 gas, 425 degrees C), a laser beam 
(wavelength of 308nm) is irradiated, this amorphous silicon film was crystallized, and it 
considered as the polish recon film. Then, to this polish recon film, predetermined pattern NINGU 
was given and the field used as the source drain channel of a thin film transistor was formed, 
then, a TEOS-CVD method (SiH4+02 gas) — 1200nm gate dielectric film Si02 after forming, 
form a gate electrode (structure where laminating formation of the refractory metals, such as 
Mo, was carried out at polish recon), on gate dielectric film, and it carries out an ion implantation, 

using a gate electrode as a mask — self align like (selfer line) — the source drain field was 

formed and the thin film transistor was formed. At this time, the hydrogen ion was poured into 
coincidence at the detached core. Then, the electrode connected to a source drain field and 
wiring, and wiring which leads to a gate electrode are formed if needed. Although aluminum is 
used for these electrodes and wiring, it is not limited to this. Moreover, when worrying about 
melting of aluminum by the laser radiation of a back process, a high-melting metal (what is not 
fused by the laser radiation of a back process) may be used rather than aluminum. 
[0203] Next, ultraviolet curing mold adhesives were applied on said thin film transistor (thickness: 
100 micrometers), further, after joining a transparent large-sized glass substrate (soda glass, 
softening~temperature:740 degree C, a strain point 511 degrees C) with a 300mm[ 200mm by ] x 
thickness of 1.1mm to the paint film as an imprint object, ultraviolet rays were irradiated from 
the glass substrate side, adhesives were stiffened, and adhesion immobilization of these was 
carried out. 

[0204] Next, Xe~CI excimer laser (wavelength: 308nm) was irradiated from the quartz substrate 
side, and the detached core was made to produce exfoliation (exfoliation in a layer, and 
interfacial peeling) by carrying out the beam scan shown after drawing 31 . The irradiated energy 
density of Xe-CI excimer laser was 250 mJ/cm2, and irradiation time was 20ns. In addition, the 
exposure of excimer laser had a spot beam exposure and the Rhine beam exposure, and when it 
was a spot beam exposure, the spot exposure was carried out to the predetermined unit field 
(for example, 8mmx8mm), and it irradiated this spot exposure, carrying out a beam scan so that 
the exposure field of each time may not lap (it does not lap all around like). Moreover, in the 
Rhine beam exposure, it irradiated, carrying out the beam scan of the predetermined unit field 
(for example, 378mmx0.1mm and 378mmx0.3mm (field where, as for these, 90% or more of energy 
is obtained)) similarly, so that the exposure field of each time may not lap. 

[0205] Then, the quartz substrate and the glass substrate (imprint object) were torn off in the 
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detached core, and the thin film transistor and interlayer who were formed on the quartz 
substrate were imprinted to the glass substrate side. 

[0206] Then, etching, washing, or those combination removed the detached core adhering to the 
front face of the middle class by the side of a glass substrate. Moreover, processing with the 
same said of a quartz substrate was performed, and the reuse was presented. 
[0207] In addition, if the glass substrate used as an imprint object is a bigger substrate than a 
quartz substrate, the imprint to a glass substrate from a quartz substrate like this example can 
be repeatedly carried out to a superficially different field, and many thin film transistors can be 
formed on a glass substrate from the number of the thin film transistors which can be formed in 
a quartz substrate. Furthermore, on a glass substrate, a laminating can be carried out repeatedly 
and more thin film transistors can be formed similarly. 

[0208] (Example 2) a detached core — a detached core formation process — H (hydrogen) — 
20at(s)% — the thin film transistor was imprinted like the example 1 except having considered as 
the amorphous silicon film to contain. 

[0209] In addition, adjustment of the amount of H in the amorphous silicon film was performed by 
setting up suitably the conditions at the time of membrane formation by the low voltage CVD 
method. 

[0210] (Example 3) The thin film transistor was imprinted like the example 1 except having used 
the detached core as the ceramic thin film (presentation-bTi03, thickness: 200nm) formed with 
the sol-gel method with the spin coat 

[0211] (Example 4) The thin film transistor was imprinted like the example 1 except having used 
the detached core as the ceramic thin film (presentation: BaTi03, thickness:400nm) formed by 
sputtering. 

[0212] (Example 5) The thin film transistor was imprinted like the example 1 except having used 
the detached core as the ceramic thin film (presentation :P b (Zr Ti)03 (PZT) and thickness: 
50nm) formed by the laser-ablation method. 

[0213] (Example 6) The thin film transistor was imprinted like the example 1 except having used 
the detached core as the polyimide film (thickness: 200nm) formed with the spin coat 
[0214] (Example 7) The thin film transistor was imprinted like the example 1 except having used 
the detached core as the polyphenylene sulfide film (thickness: 200nm) formed with the spin 
coat 

[0215] (Example 8) The thin film transistor was imprinted like the example 1 except having used 
the detached core as aluminum layer (thickness: 300nm) formed by sputtering. 
[0216] (Example 9) As an exposure light, the thin film transistor was imprinted like the example 2 
except having used Kr-F excimer laser (wavelength: 248nm). In addition, the energy density of 
the irradiated laser was 250 mJ/cm2, and irradiation time was 20ns. 

[0217] (Example 10) As an exposure light the thin film transistor was imprinted like the example 
2 except having used Nd-YAIG laser (wavelength: 1068nm). In addition, the energy density of the 
irradiated laser was 400 mJ/cm2, and irradiation time was 20ns. 

[0218] (Example 11) The thin film transistor was imprinted like the example 1 except having 
considered as the thin film transistor of the polish recon film (80nm of thickness) by elevated- 
temperature process 1000 degree C as a transferred layer. 

[0219] (Example 12) As an imprint object the thin film transistor was imprinted like the example 

1 except having used the transparence substrate made from a polycarbonate (glass transition 
point: 130 degrees C). 

[0220] (Example 13) As an imprint object the thin film transistor was imprinted like the example 

2 except having used the transparence substrate made of an AS resin (glass transition point: 70- 
90 degrees C). 

[0221] (Example 14) As an imprint object the thin film transistor was imprinted like the example 

3 except having used the transparence substrate made from polymethylmethacrylate (glass 
transition point: 70-90 degrees C). 

[0222] (Example 15) As an imprint object the thin film transistor was imprinted like the example 
5 except having used the transparence substrate made from polyethylene terephthalate (glass 
transition point 67 degrees C). 
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[0223] (Example 16) As an imprint object, the thin film transistor was imprinted like the example 
6 except having used the transparence substrate made from high density polyethylene (glass 
transition point: 77-90 degrees C). 

(Example 17) As an imprint object the thin film transistor was imprinted like the example 9 
except having used the transparence substrate made from a polyamide (glass transition point 
145 degrees C). 

[0224] (Example 18) As an imprint object, the thin film transistor was imprinted like the example 

10 except having used the transparence substrate made of an epoxy resin (glass transition point 
1 20 degrees C). 

[0225] (Example 19) As an imprint object, the thin film transistor was imprinted like the example 

11 except having used the transparence substrate made from polymethylmethacrylate (glass 
transition point: 70-90 degrees C). 

[0226] About examples 1-19, when the condition of the imprinted thin film transistor was 
guessed the ** view under the naked eye and the microscope, respectively, all had neither a 
defect nor nonuniformity and the imprint was made by homogeneity. 

[0227] As stated above, when using the imprint technique of this invention, it was able to 
become possible to imprint a thin film device (transferred layer) to various imprint objects, 
especially exfoliation of a substrate required for an imprint was able to be performed reasonable, 
without acting too much force, or [ that a thin film cannot be formed directly by this ] — or it 
can be formed by imprint also to what consisted of an ingredient unsuitable for forming, an 
ingredient with easy shaping, a cheap ingredient, etc., the large-sized body which is hard to 
move. 

[0228] That in which properties, such as thermal resistance and corrosion resistance, are inferior 
compared with various synthetic resin or a substrate ingredient like glass material with the low 
melting point can be used especially for an imprint object therefore — for example, it can face 
manufacturing the liquid crystal display in which the thin film transistor (especially poly-Si TFT) 
was formed on the transparence substrate, and a large-sized and cheap liquid crystal display can 
be easily manufactured now as an imprint object as a substrate using the quartz-glass substrate 
which is excellent in thermal resistance by using a transparence substrate of the ingredient 
which it is cheap and processing tends to carry out like glass material with low various synthetic 
resin and melting point Such an advantage is the same also about manufacture of not only a 
liquid crystal display but other devices. 

[0229] Moreover, although the above advantages are enjoyed, since a transferred layer like a 
functional thin film can be formed to a heat-resistant high substrate like a reliable substrate, 
especially a quartz-glass substrate and patterning can be carried out further, a reliable functional 
thin film can be formed on an imprint object irrespective of the material property of an imprint 
object 

[0230] Moreover, although such a reliable substrate is expensive, it is also possible to reuse it 
and, therefore, a manufacturing cost is also reduced. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the 1st process in the gestalt of implementation of 
the 1st of the imprint approach of the thin film device of this invention. 

[Drawing 2] It is the sectional view showing the 2nd process in the gestalt of implementation of 
the 1st of the imprint approach of the thin film device of this invention. 

[Drawing 3] It is the sectional view showing the 3rd process in the gestalt of implementation of 
the 1st of the imprint approach of the thin film device of this invention. 

[Drawing 4] It is the sectional view showing the 4th process in the gestalt of implementation of 
the 1st of the imprint approach of the thin film device of this invention. 

[Drawing 5] It is the sectional view showing the 5th process in the gestalt of implementation of 
the 1st of the imprint approach of the thin film device of this invention. 

[Drawing 6] It is the sectional view showing the 6th process in the gestalt of implementation of 
the 1st of the imprint approach of the thin film device of this invention. 

[Drawing 7] It is drawing showing change of the permeability to the wavelength of the laser light 
of the 1st substrate (substrate 100 of drawing 1 ). 

[Drawing 8] It is the sectional view showing the 1st process for forming the thin film device of 
drawing 2 . 

[Drawing 9] It is the sectional view showing the 2nd process for forming the thin film device of 
drawing 2 . 

[Drawing 10] It is the sectional view showing the 
drawing 2 . 

[Drawing 11] It is the sectional view showing the 
drawing 2 . 

[Drawing 12] It is the sectional view showing the 
drawing 2 . 

[Drawing 13] It is the sectional view showing the 
drawing 2 . 

[Drawing 14] It is the sectional view showing the 
drawing 2 . 

[Drawing 15] It is a sectional view to show the process shown in drawing 3 in a detail. 
[Drawing 16] It is a sectional view to show the detail of the process shown in drawing 4 . 
[Drawing 17] It is a sectional view to show the detail of the process shown in drawing 5 . 
[Drawing 18] It is a sectional view to show the detail of the process shown in drawing 6 . 
[Drawing 19] (a) and (b) are both the perspective views of the microcomputer manufactured 
using this invention. 

[Drawing 20] It is drawing for explaining the configuration of a liquid crystal display. 
[Drawing 21] It is drawing showing the cross-section structure of the important section of a 
liquid crystal display. 

[Drawing 22] It is drawing for explaining the configuration of the important section of a liquid 
crystal display. 

[Drawing 23] It is the sectional view of the device in which the 1st process of the manufacture 



3rd process for forming the thin film device of 
4th process for forming the thin film device of 
5th process for forming the thin film device of 
6th process for forming the thin film device of 
7th process for forming the thin film device of 
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approach of the active-matrix substrate using this invention is shown. 

[Drawing 24] It is the sectional view of the device in which the 2nd process of the manufacture 
approach of the active-matrix substrate using this invention is shown. 

[Drawing 25] It is the sectional view of the device in which the 3rd process of the manufacture 
approach of the active-matrix substrate using this invention is shown. 

[Drawing 26] It is the sectional view of the device in which the 4th process of the manufacture 
approach of the active-matrix substrate using this invention is shown. 

[Drawing 27] It is the sectional view of the device in which the 5th process of the manufacture 
approach of the active-matrix substrate using this invention is shown. 

[Drawing 28] It is drawing of a ****** sake about other examples of the imprint approach of the 
thin film device of this invention. 

[Drawing 29] It is drawing of a ****** sake about the example of further others of the imprint 
approach of the thin film device of this invention. 

[Drawing 30] It is drawing of a ****** sake about the modification of the imprint approach of the 
thin film device of this invention. 

[Drawing 31] It is the sectional view showing the impregnation process of the ion for exfoliation 
promotion carried out after the process of drawing 9 . 

[Drawing 32] It is the sectional view showing the impregnation process of the ion for exfoliation 
promotion carried out after the process of drawing 10 . 

[Drawing 33] The additional processing at the time of the 2 times imprint performed by 

continuing at the process of drawing 6 is the outline sectional view showing 1. 

[Drawing 34 ] The additional processing at the time of the 2 times imprint performed by 

continuing at the process of drawing 33 is the outline sectional view showing 2. 

[Drawing 35] The additional processing at the time of the 2 times imprint performed by 

continuing at the process of drawing 34 is the outline sectional view showing 3. 

[Description of Notations] 

100 Substrate 

120 Detached Core 

140 Thin Film Device Layer 

160 Glue Line 

180 Imprint Object 
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^Ul/Tls?? U— h (PET) „ ^!)yfl/yrl/7 

^ h (pbt) . ^y^o^fyTWi/- 
h (pct) ^£7)/Ky m^x/K *Ky^— t/k ^y^ 

— f/^h> (PEK) \ /1fyx-f/Ux-f/^ h> 
(PEEK) . stfy*:— S h\ tf\)T±?-/l> 
20 (POM) x tfv yx-i/y^v' h\ ^t^^y^cc:^ 
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(H) fcS^fiast (N) ds*flcftStt. **t^J:9» 
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(n) fcs^yay (Si) icjitJ^PSJI 120^ 

Wa-rSDR^ifctt^^tt^SreJWU-C, #81® 1 2 
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[0107] $ etcteo — ^ii, nmxmm-i tyaA » 



16 

iii^^t, *©aw(iffijtffl-f 
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-^-r^nfi. ttftMu »*ti» us* 0*6. ytfo «w 
^tf^tt^o t©ft^-et>. #si®i 2o<Dffiai (r:/ 

[0 10 9] Z<Dis-l?yt$:m±£itZ>i'--*?mW:b L 

J& 5 *Jf ^^U— 9\ Nd-YAGU- 
U\ Arl^-f, CO2U— U\ COU-f, He-N 

[0 110] i^r^U— tm, IftlSt'li^^/^ 

8 o^stgi 0 omzmm±&$:\ztAs}?±cz 

it5r^rft<. -Tftto^ft. ft 

<, #st® 1 2 o^ist-r-sr <h^x^^ a 

[0111] Mil 2 oi:7^u->3 

C$*6^LT, saws 

tbS^- 100nm-3 5 0 nmg6t' 

[0112] 071:, mm 100^ *©ififii-»t5 

^ig^(7)— ffl&jjk-tn m^£ftZ>£?iC^ 2 00 nmW 

X 5ft*&Jwfi % 2 10 nmi^JiC02S^<D*. «^.fi, 
Xe-Cl^v/Tlz-f-* (M3 0 8 nm) . K 
r F tP— * (i6S2 4 8 nm) ft2f«:HM*-r&. 
[0113] * fc, 5>SltS 120C, ^/xttffl. 
ftft. #^#0*B«ftSrjBc*-frT5W8«H4S:*^S» 
RSJti^iX^ ^-if^^gf^ 3 50^^1200 

[0114] BBWStt^^— 9**«>**^^f"-« 

1 0 — 5 0 00mJ/cm 2 §I^t5Wtl<, 
10 0—5 0 0mj/cm 2 §g^f6(7)^J: U 
l\ BUtWIBtt. l-lOOOnseclgtt 
^5<0^^u<. 10-100nsecig^t5^ 

120 LfcHMMfefc J: t) Ste^I 1 4 0 CMS 
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[oils] /.eib\ 1 2 o ufcHMt**** 

LTtt. «*.tf, 0 3O^i-«fc5fc. #g£JI (l — 
— RiRJi) I2 0l{:^y^;u (Ta) ^o&Jgjgli 2 

4irMt5^$)6 0 :tiiai ftmm 1 20^ 
[0116] m 5 t^-r «t 5 1-> Sffi 100 10 

5 0 BS-eilH^Sixfe^a 5 * £<afiiBi«, SS100 

[0 117] 0 6i:^fJ: 5 «#Lti^» 

B11204, «jttf«5i«K ^y^V, 7s/i/y^ 

it5 0 ^CiJ; «9 . &te¥J§ OWIRT^-f 14 
0?^ fe^l 8 0n<E¥<**LfcC fcfclfta. 
[0 118] ft*>\ «ttLfc»«i ooi:t»«i^- 

«Bj*sf+*uTi^s»&^ttraa«rift*-r5. ft**. 20 

l 0 o^^^x^J; 5ftK«ft«1sK *4>ft*m*C 
»j*S*tT^6»*»fcfi* XtelOOfi. #£L<J* 

whie (yu->r*/u) KtfcsttSo -tft wwbl 

[0119] u±<D±ofj:&j:m&mx. mm^m m 
60 *<z>sl tte^Ji gsmh^vm Hows 

s i OzlRoBfe*^ 1 4 0 ±^<z>ffi*M* 

[0120] z<dx?\z^ &Mmvo-e$>z&fe^fB m 

bwmnm («6?ii4o) — <&*v-v?fcft< x » 

[0121] &lw s Sffil 0 OfttWMBUIl 2 0±(w, 
»Rf/<'f *JI 140^: UT^I^Lf^ CMO SltigOT F 40 

ig^nir*<o0j|S:|8 8-'Ell 8Srfflt^TttW-r-5c * 

[0122] (ig 1)1^8 ktj^t- j: 9 ic, myt&m& 
mTLitt^mm looic, &mm m*.&. lp 

CVD&lcJ; *>mi&£titcT*r/i'7 7*is!) =»yl) 1 
-20^ frag s i 02I) i42h r^e 

^) 1 4 3 £ &MHfcfc»JiJE/* U tt^T. so 
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7^->^>il4 3cD^®ic±^^e) 1 — 1P— *SrBB 

3 >l 1 4 3 ttsefift lt y y 3 45, ft 
T^js-res^^^ ±a5^Bi«i 20— cotr-A^ 

[0 12 3] fijgf{£ilffl-r^-V(7)iiAXg(^^ffiB#^^ 

Ltd #gfuii 2o«tt$)ot, 

[0 12 4] fi§oT, *<DjMfiB*»!i UTtt, 

(A) i 8 (OMI 1 2 0 ^^MT*$)o t ^ f B 1i 1 4 
2 <DJ&J&#1 

(B) t^ll 4 2«MTfeoTT^77^^y 
=>>114 3 (DftZrftfft 

(O r^e/u^T^>y 3 v« 1 4 3«ifcot, 
^(Mfe&itotztfxD u— if r — — /w-xs^Btr 

<ot^Ttt^<*:ft5o C<7) (A) ~ (c) o^Xfi. 

(c) ^n*«p»i^*t»*Li\ ^^aftfi. r^/u 
77^->y 1 4 3«iit/^t)ft*^i 
o?K*xs*i, 2 s^ss^^D-t^eastft 

SriEf-^KS 1 2 0(^aALT$)5^fi, 3 

5 o'CfiJii^tas^T^Bts i 2 o^p>a*tttj5jR*s*> 

fc'L. iiJBt{Ejtffl>r^^aiB(rj:oTtt^^J:5ft*«J 
PSdSfti^cft. (A) (B) T-fcHlB«riB-C*> 

5 0 ^fc, 7^/1/7 7 ^ -> f ^ ^1 1 4 3 jjs i/-f 7 = 

lsi/X*$f&±&iZ^\ (A) (B) <Ol&&\Z.tt.#* 

[0125] ft*3. zvMm&mmj xi'&Ax.m^ 
^ty^iaotws: i:T% ^ffliSi 2 

[0 12 6] ^tyftAIg(0»I (D) t LX 
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(i8 2) «^>x. Ei 9 t^-r «t 5 u-if-r^- 

— V«h LT7^7> Kl 4 4 a, 144b 

[0 1 2 7] S&IfilffijiflM^&AXSfc^ ^<£>^l»# 
JH (E) £LX, ±*£Lfc (A) - (D) a^jCt, Sg 

2i§ (^ir*/w<*-:/«/«x«) 

#X#6« rc0#^t^«, (H 3 1 {C^-TJ: 5 7^7 10 
yKl44a, 144biT*fcoT, 7^7^K144 
a, 1 4 4 b^<0^^^/Um^tM^-r^^\^ -r* 
^/^-y2 0lWU*i<, ^L-C, ^(TD^ffiX' 
•l«HKitffl>f*>«±f***-f*^*. 5>^1 1 2 0(1 

ftttx&A-f£ 0 ztuzxv^ ^^^vmm^mt^ 
m£tiz>zt&m< . h7>^^^w^i^i/\ 

^->2 0 1 fiBfe* £tiZ 0 

[0 12 8] (Ig3) HI 1 0 {C7jk&tlZ> X 0 \^ 
7yFl44a, 144b^g^-hMl4 8 20 
a, 148b^ MM, CVDfeHJ:!)Mt5 0 

[0129] mtmmm<< *is&*JMn. *<nmm 

M (F) ^LX, _L*£Lfc (A) - (E) SMfrh. t& 

(Dms^n. m3 2{z^-r±o^ y-h«i4 8 

a, 148b±tfcot, 7^7yKl44a, 144 

2 0 2t«ait*i< C^*S»^Ll\ 
[0 13 0] (164) (Hi l{^^tt^J:5i-. ^Ky 
v^y 3yfe6t^^;u^^^6^™ hlil 5 0 30 
a, 15 0 b*Mt6o 

[0131] (xg 5) H12 f^-r ct 9 ^ y 4 % 

vmfrhtez>^*?m 1 7 otjgjsu y-htiis 

0 b^itZ-v-^^/l l 7 0£-^^ <b ltffli\ ir/u^ 
T7>T>T% Wx.tf#o> (B) <0^^>^A^rff^ 0 
:tltaot, p + I172a, 172b«^ 

[0132] fajaiffiiiffl^^vaAxaji. zvmmft 

M (G) LTx -hi&Lfc (A) ~ (F) JEJtfM-fc* £ 

<d#v w tyaxig^: ra^p^iafti- 6 ^ £ *5-e# 40 

5o CLOi§£\ (5%) +H2 (9 5%) 

5>8UI 1 2 0^T*PI^i-6o 
[0 13 3] &*3. ^ hlil 5 0 bffl3 

1 (7)-^;*^^ — y2 0 1 £>6l^;£m3 2<7>-^;*.^* 

->2 o 2 ti^«jw«tg-rs*5 % aoism/Eioscxy- so 
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hlil 5 0 b±(c$P>(^^^g^Ktt5Ci:^r*t 
[0 13 4] (IS6) mi 3fc^i-j:^(c. jtfy-f ^ 

K^5>46^^il7 44««U y-hlil5 
0 a^<tt/-7X^Ii 7 4^r^^^<Jr LXffli\ ir/u:7 
77-f^ t^tfyv (P) <7M^V?£A£fT9 0 - 
tl\Z£iX. n + I146a, 14 6b fcMffc£tbZ> 0 

[0 13 5] ««KEitffl-f ^VttAXatt. ^^HlfeB* 
#1 (H) £LX. X^Lfc (A) - (G) WICt, - 

<d y wtyftAia t i^SMcujfi-r 5 - 1 a*x£ s„ 

Z<DW&t>. Wx.fiPH3 (5%) + H2 (9 5%) COiE 

5>gtsi 2 o^x-pjii-rso 

[0136] **3 % C<£>^fi^- hlil 50a^| 
3 1 <0-*X>#s<& — >2 0 1 $> £1 Mill 3 2(D"^J*^>^ 
^->2 0 2i:^Mt6^ aoiilJEtOSCXy 
- hlil 5 0a _b(c$ ^t^-X^BSrSmSC 

[0 13 7] ±!E^fiJ«|ffiiiffl^^^AXao 
Hlft«P»l (G) (H) I*. Il5MIg6Wy- 

[0 13 8] (IS7) 01 4te**1-J: JUHfef* 
Kl 5 4$:MU 
li 152a~152d Mt5 0 

[0 13 9] Z<D£?lZ LtM^tl/cCMO Sf&it^ 

JI) 14 0lCim **3, Wlil5 4J:(^ 

[0 14 0] (118) mi 5i^fJ:5J-v CMOS 
«WTFT±CM1<1: LXa>^#*^«HmS 1 6 0 

TFT^fi?* y-^y^Sfe) 180IC 

ii\ (E?#180tTFTt*8» (S^) -T^o 
[0141] **3. 1 6 OflX^«ff^S!S*#J 

*i*<(E^#l 8 0lffl*^»^j»S:figitLX#y^-* 

[0 14 2] (XS9) mi 31^. S*14S 

SlOO^II^b, 0H;ttf. Xe-Clx^i/- 

J:t//^fc«#ffi(-iJW>x^ffll^i: j frU«>-5o 
[0 14 3] (Igl 0) 111 m&i 
0 0«:3l#^Si- o 

[0144] (IS 1 1 ) 120^xy 
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[0 14 5] <3S2oo||ij£<^j§>&u:. *IB9l4>ft2 
^Jtlfc^KlBfcol^T, 0 3 3-B3 5Sr#B8LtffiM 
i"5o **5, £OJB2^*ltCTBlBf±* WBt^^^B 
^5>«fiR**x64HB¥Jil 4 0Sr2ffite¥i-St>c0T**> 

[0 14 6] C^2 0HJSO^T*fi> 0 2 10 

-HSI^t^iil 2 0ds*l»«ii:WSix5 c * 

6o&n2ftffimtfotstiz>o tsb\^ :os2 comm 
mmxn. 03-06 <m&&w 1 8 0 a*— &e^f* t 
»s*t5o sto-c. :^l2^i(Diiiaiin 0 
6 (oig^ftT L^ae-eta. Mte^ii 1 4 0 am 2 # 
Hue 1 e 0 LT-ft*s¥» 1 8 0 Kte^axfcr ^ 

[0 14 7] rrT% !B2<Z)jBK^»«-Ctt. §2^1 

ill 6 0^»KfijRSiBttS*»J. *»tt»»#J^'*t-C 20 

[0 14 8] J^T. 0 6(7)Xgm(-H^^n6 0 3 3- 
0 3 5 Oii^DXg 1 — 3 fcOl^TtMU"r<&. 

[0 14 9] [igADXfil ]06(OXgtC^>-C. 03 3 
i^"TJ:9lw x Iif>W^il4 0(7)TI (StiM) 
<£*JI 190^ IT, X&^H 2 0 0 SrSSH- 

-6c 30 

[0150] mmm 1 9 0 *mf&-rz>mmm<n&mtm 

[0151] ffil5«ffcMS*aj£ffl^-5»fr x «;Lff« 

a«j4:«<bs*r. owst^ *») i4o<t 

[0152] mmm-3tmtm<nw&. »*u<«3ta 

igtt^X»:te¥*2 0 0^«A^3t*RBJ«-5, J£* 

[0153] m^t^te*). oom so 
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-Y*/I) 1 4 0*»*lttJ:i> o «x.tfi*6 
1 9 0(?)M^LttJ:t\ 

[0 15 4] X^$5¥^2 0 0 t LTfi. #{-R8SStL 

[0155] * fc. X&ts^ft: 2 0 0 fi x iftlEXte 1 0 

t>J:v\ t<Oi*fl, *«Wt*H Sfiioofflll-Sfi 
¥S «f/M^i) 14 0WU ME 
?1 (IlrV^^I) 14 0»^2 0 0(lfe 

¥-r5fc^, ifte¥ft2 0 o{c^^^5^ti. 

RUM***, ^te¥Ji («HIxVM^g) 14 0<DJtm<D 

[0 15 6] Lfc^oT, 4 0^)M^^ 

0, 2 0 0^)MWiUt, #7*(g^ (Tg)l 

Iftt5¥*1 8 0, 2 0 0ii. j#7*<E 
(Tg) 4fcfl«tft**S»*U<tt8 0 O^T. 
£9#£L<fi5 OOtOT, Jf?)l:»il<{j;3 2 0 

[0157] £ /h„ — #U X ^te^fr 1 8 0, 2 0 0 <D 

[0 15 8] ^(OJ:^^ 1«¥^18 0, 2 0 

[0 15 9] «ri»MB2: Ltd fRpjmttWflB. JfcflMb 

-RKt'^/^i^* (EVA) ^OOtKM *U-7J > s 

h\ /Ky ^ h\ #y 7> K-f ; K % ^y 

h. ^y- (4-^f;^yfy-D x T^^ry^ 

^i^v^fi^fr, ^y^-*s^fr (evoh) . 

^U^u^^u-h (PET) . /"Ky ^fl/yr 1/7 
h (PBT) . 7 P y^n^fyrl/7^l/- 

h (pct) ^(D^y ^y^— ^/u. ^y^i 
— 7^/1^ h> (pek) . ^yx-f/wx-f/^hy 

(PEEK) . zKy^i— 7"/^ ^ F\ TKyrir^— 
(POM) % ^y7x-uyt^>K, »fy7x- 
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7*. XV&EZX?*, & (T/u^y) #7*. /<!) $ 

[0161] -^¥^2 o o £ it^M-eM$ 

[0 16 2] fc*3, X<5Mfc^ft2 0 OH, 0»;ttf. j&ig 
[0 16 3] £*>C 3^*1 8 0, 2 0 0 

[0 16 4] [ii*DXS2]»:tc x HI 3 4K*W-J: 
!B2»«iT?«>6JR*»tt»»Jil 6 0*iWRU JM* 

OK* fc*5. l 

[0165] m2^mmi eot u-c-bi£Lfc**tt» 

6 0S:#tf«*S:#***Jt»«S*ixtfJ:^ o 12^ so 
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1 #SfUI 1 2 0tra«l:7^i/-'>3 vJISrJfl^fc*^ 

[0 16 6] [ifiiDXS3]*«^ Sif^^iH 
0<&SffiKf+*LfcSJ2#fl£JIl 6 0^t5Ct 
T% HI 3 5ir^i-£5C 3^*2 0 0C6?$ti 
fcWJB^-f^Jil 4 o^c^^^o rc-c\ 

ajioBAfL h 2 t^-rj; 9 tw^^Tjcosffi 1 0 0 
[0167] j^±(7) j: 9 4*is*8t, ®.&^m m 

IRt^W *J§) 14 0 200 — (Dfeiftf^ 

T-TZo *<D^ (SHBSt^^^S) HOC 

B&g-rss i o 2 iBi<oBfc£-*\ tse^Si 4 0_b-cogS 

[0168] m2<Dmm<nitmxn. &mnmx~*>z>®L 
m^m («i7/Mxi) i4oa#ii»i:««t5 

C0X-fi^< , !gl#8UI 1 2 0&T>*|g2#gfJI 1 6 0l£ 

:fc^T^LTX&i|fc¥f*:2 0 0l:6¥t5fc«), ®# 

mm («te¥ii4o) ^#i* N ftft»^*^t>?>r. 

i»fffcff5«»«fc («(E¥Bl 4 0) ^(Oft—it 
[0 16 9] <»3^HJ6<OJgffi>±^SBl, S&2CD 

(a) iz7jk-t£?f^ mm^y^^^m^xm^titc 

[0170] 019 (a) X*l. -77*J-*y?mfrhte 
5 7^^/ulfii8 2J:i:, fWK^^^Srffli^-C 
[HlK^1f|^$ttfcCPU3 0 0, RAM3 2 0, AtU7J 

[0171] 019 (a) CD-^-T ^ n =2^t°aL — 
U^'>^/USS±t^fiESttTt^fe^ 019 (b) 

[0172] <&4<omi&<Dmm>*mi&<ommxt^ 
^(Dmm^^^ ^^si^fflt^x, 020, 02 
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[0173] («ft*^§$B*>«/S) E 2 o ir^-r J: o 

7-f h?^M3feS4 0 0, ffl36S4 2 0, T $ 
•7h^^Iffi44 0 ( jS£4 6 0, M1S4 8 0, 
fifS5 0 0^It6o 
[0 17 4] fc*3. *llW7^7>f^ h V 
4 4 0 ^^Xte4 8 0\^=7^y^ 7^/UJ±<D£ b 

Rr«tt*s*>o-c*«^»<^oea[/jrr^7 t -f ^ 10 

*rA*-e»ritLfc*fr, R»tS*5J:t«B*S4 2 Ofi^F 

[oi 75] *nM<DMmx~tiim^-z>T?Tj h y 

^^184 4 0(1 i®3iiS54 4 2i£TFT£gSBU $ 
^/^) 4 4 4 Wtlfc K7^/«I^7^f>f y 

[0176] z<or^^^^hv ^^mm&m^mm 

©B*<o»rSB!J s H2 lt^^tt, %H%^3£B 20 

^BSP<oleIK»^:*s|g 2 2 l^$tt5o 

[0 17 7] 0 2 2{C7f:$n,5J: 11^4 4 2 

Ote*dS**4 6 OfcLSSBfcSfLfcTFT (Ml) t . ?6 
i4 6 0k*^& a 

[0 17 8] ^fc. K7-f '<~M4 4 4(1. UsRSB^T 
FT (Ml) tlelCyDt^iaDM^tl^TFT 

(M2) £^T-«/££;*xSo 

[0179] 021 <D£_®\\^£ttZ>£ b SilKgM so 
4 2^iott-5TFT (Ml) fi, y — * ■ K^Vll 
100a, 1 1 0 0 b ftV^;H lOOei, y 
- hiKftlRl 2 0 0 a^ y- hlil 3 00 a^ & 

iiisooh y— * • KKyiiuooa, 1 

4 0 0 b £ ^^t*^6 a 
[0 18 0] ft*3 % #RS#^-1 7 0 Of±I$liX^ 
9 * 1 7 0 2 filUlSt®! 1 7 0 0 ^ffeff, 4 6 0 

I TO (5feaSjSS^iftiB'**A'^#^) £>£^fiT/l^ 40 

= ~*A#<a£JR (SW^ffiS'**/^*^ twit) 
$t/&£*L6 0 H2KU «a^<OWEH]*pffl« 

1 7 0 2tC;fc^T, Itlil 7 0 0(DT<7)T«I1 
WNim) 1 0 00tt**l:|ft**ilT^5^ L 

i) ioo o*s»i>fc^icftfi^^mffi^<oftft«fi-^ 

[0 I 8 l] &tc.. M2 l<D&Ml^£thZ>£bl^ K 
7^f^4 4 4^Mf6TFT (M 2 ) II, y — 

h'MyillOOc, HOOd^ ft>^ so 
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noof^ y- hiffe^gi 2oob^ y- hmffi 

1 3 00 bi:, IfiWRl 5 0 0 <h. y-* • KH 
il 40 0 c, 1 40 0 d^tA/X«^5 o 

[0 18 2] 0 2 1 |C*5V^T. #B8tt4 8 0 

tt* »ffi»E (W*.tf. y-y#7*S«) "C 

*>I9. #Iff4 8 2|j:#Itgffc6, ^/c. 
f looofis i o 2 l8t*fcD, 1 6 0 0I2J1 

MfftSME (Mx.ll s i o 2 |g) -c*>!>. #RB#-J§- l 8 

OOl^flt*)^ 1 9 0 0 tt. fllx. 

[0 18 3] («SS^3SS^«lig^n-fe^) £AT\ HI 

2 lOjftfi^lSa^jKjg^n-t^tro^T, i23~ 
HI 2 7*#BBLTttWi-S Q 

[0184] £i\ m8~m i 8 <hi^mcos^t3ir^ 

£3&T. H23(Dj;9/nFT (Ml, M2) £ x ffj|fi 

Sffi) 3000 _hicffM u ^nm 1600 £*#/£-r 

6 0 HI 2 3id*D^T, 3 i o oit fISt 

Ji) "Cfe6 0 El 2 3T*fi. TFT (Ml, M2) 

li*|:nf(OMOSFET ( !:lX^6 0 {B.U ^tt^PS 
^$ix6^0T^i^< x pI(OMOSFET^ CMO 

[0185] 0 2 4 t^i" <fc 9 1 6 0 

0*5J:WTJt6|ft«aBti o OO^IRWl^^fyyu, 
1R»CMP«4 0 0 0, 4 2 0 0HMt5 o -tub 

T&f8rtTZ> 9 0 2 4-CllffiP»4 2OOm^, 

T**fe»i« (*ras) i o o o^ii^u^s 

HI ("t^JI) 1 0 0 0*s*i^c«>{rfftS^(^«eEai*D(7) 

[0186] HI 2 5 IC^-tX b lw, I TOi$>5 

^Mir^^-3L^A«|£^JR^P>>i5iil*«ffil 7 0 0 

1 8 0 0^ Ltlfi 1 9 0 0 (» 
[0187] iSfet^ 026 C^tJ: 9 3 0 0 0 

C^^^o SS3 0 0 0Sr§l#td*s-f w ccr)<t 

5l#^J^bi-S(5if<^^^^L^l^T% TFT/i 

[0 18 8] ^IC. 5>gt^ (u- if-KHXB) 3 10 0 
*Bfe^i--5 0 C^i-J:«9 x (3 2 7lc^i-J: bteTZy- 4 
7-* V V**m&4 4 Oj&s^j£-t-£o Si^mffil 7 0 0 
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^ y-^ h y *xm&4 4 o<Dmmm (s i oz^^<o 
*mm) i o o o<Dmm&j:zfwmmMi i o 2mm\^ 

[0189] * It, S bK-tcDSffi^ltfRSffi 1 7 0 

s^fc*hpjstE4 8 o <bE!2 i wr^f^^ h y *x 

K4 4 0£*SuLW (v'-A-W) T-itJtU Blfioffl 
[0 19 0] <»5<&HU£tf)Jgffi>l2 2 8t£#3g91tf>gS 

[0191] *mm<nmmx^ ^mtonmr'^ 

«¥U *l*ttfc*^*T*f^:/^hy **g«E 

[0192] o£ 9 , ttStK 7 0 0 0 _hl£. «RlH| 
<0(E¥&*?tU 1^7 100a-7100 P 

8\z$$\,*X. iMH»*7 2 l OI4jfeate»-C*>!K #H8* 
f7 2 00 |±«*H-C*> 9 . #R8#4§- 7 2 2 0 fi^- h 
«ffi-(:*>*K #i#t7 2 3 0ttiS*«ffiT**>-5 o 
[0 1 9 3] AMtt^Ki^X««:«9iSUttfflU &5 
lMi«iS<OSB 1 ^Ifi^ffiffl LT»«k** 

[0 19 4] <»6^1fcOJgffi>**M^«6^||jte 
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